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PREFACE. 


The  arrangement  of  ^he  American  Ephemeris  adopted  in  the  volume  for  the 
year  1882,  and  explained  in  the  Appendix  to  that  volume,  has  been  continued 
without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of  the  sun, 
diagrams  showing  the  configurations  of  the  satellites  of  Jupiter,  data  respecting 
the  disks  of  Mercury  and  Venus  for  the  reduction  of  meridian  and  photometric 
observations,  and  diagrams,  with  tables,  for  identifying  any  known  satellites  of 
other  planets.     The  work  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  geocentric  and  heli- 
ocentric positions  of  the  major  planets,  the  Ephemeris  of  the  Sun,  and  other 
fundamental  astronomical  data  for  equi-distant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephemerides  of 
the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the  meridian  of 
the  New  Naval  Observatory,  Washington.  The  mean  places  of  the  fixed  stars 
and  the  data  for  their  reduction  are  also  included  in  this  part  The  list  of 
mean  and  apparent  places  of  fixed  stars  was  greatly  enlarged  in  1885  ^^^  ^^ 
convenience  of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed,  with 
data  for  their  computation.  Washington  mean  time  of  the  New  Naval  Observa- 
tory is  used  in  this  part  except  in  a  few  cases,  notably  that  of  eclipses,  where 
Greenwich  mean  time  was  judged  more  convenient. 

SIMON  NEWCOMB, 

Professor  U.  S.  Navy^ 

Director  Nautical  Almanac. 
Washington,  August^  1896. 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O 

c 

9 

e 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


SIGNS  OF  THE  ZODIAC, 


Spring 
Sig: 


ing      f 


Summer 
Signs. 


T  Aries. 

8  Taurus, 

n  Gemini. 

25  Cancer. 

St  Leo. 

"K  Virgo. 


Autumn 
Signs. 

Winter 
Signs. 


i   9- 


^  Libra, 

nt  Scorpius. 

/  Sagittarius. 

Vf  Capricornus. 

ZS!!  Aquarius. 

X  Pisces. 


ASPECTS. 

6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
<p     Opposition,    or  differing  180**  in  Longitude  or  Right  Ascension. 


ABB  RE  VIA  TIONS. 

£2 

Ascending  Node. 

0 

Degrees. 

?5 

Descending  Noue. 

t 

Minutes  of  Arc. 

N. 

North. 

N 

Seconds  of  Arc. 

S  . 

South. 

h 

Hours. 

E. 

East. 

m 

Minutes  of  Time. 

W. 

West 

a 

Seconds  of  Time. 
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JANUARY,  1899. 


AT  GREENWICH  APPARENT  NOON. 


t 

I 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.for 
z  Hoar. 


Apparent 
Declination. 


DUE.  for 
zHonr. 


Semi- 


Sidereal 

Time  of 
Semi- 
diameter 

Passing 
MeridiimJ 


Bqvatiooof 

Tlmob 

to  be 
Added  to 
Apparent 

Time. 


DilLfor 
z  Hour. 


SUN, 
Mon. 
Tues. 

Wed. 
Thiir. 
Frid. 

Sat 

SC/N. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 
SC/N. 

Mod. 
Tues. 
Wed. 

thur. 
Frid. 
Sat 

SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


28.68 


8  47 

8  51  53-43 

8  56  17.85 


9    o  41.89 

9  ^5  5-55 
9    9  28.77 

9  13  5154 
9  18  13.82 
9  22  35.59 

9  26  56.82 
9  31  17-47 
9  35  37-53 

9  39  5696 
^9  44  1575 
:9  48  33.86 

9  52  51.27 

9  57    7.98 

20     I  23.95 

20  5  39.16 
20  9  53.62 
20  14    7.29 

20  18  20.18 
20  22  32.28 
20  26  43.58 

20  30  54.07 
20  35  3.75 
20  39  12.62 

20  43  20.68 
20  47  27.93 

20  51  34.37 
20  55  40.00 


■ 

X.037 
Z.024 

Z.OIO 

0.994 
0.977 
0.959 

0.939 

0.918 
0.896 

0.873 

0.848 
o.8aa 

0.796 
0.769 
0.740 

0.7x1 
0.681 
0.650 

a6i8 
0.586 
0.553 

0.520 

0.487 
0.454 

10.420 
0.387 
0.353 

0.3x9 
0.285 
0.251 
0.218 


S.  23    o  14.0 

22  54  59.9 
22  49  18.3 

2243  9-5 
22  36  33.6 
22  29  30.7 

22  22    1.2 

22  14  5.1 
22    5  42.9 

21  56  54.6 
21  47  40.6 
21  38    1.2 

21  27  56.7 
21  17  27.4 
21    6  33.5 

20  55  15.5 
20  43  33-5 
20  31  28.x 

20  18  59.5 
20  6  8.1 
19  52  54.2 

19  39  18.1 
19  25  20.3 
19  II     i.o 

18  56  20.7 
18  41  19.7 
18  25  58.3 

18  10  16.9 

17  54  15-9 
17  37  55-7 
17  21  16.6 


+12.52 
X3.66 
X4.80 

+1593 
17.06 
z8.z7 

+X9.28 
20.38 
21.47 

+22.54 

23.6X 
24.66 

+25.70 
26.73 
27.74 

+28.74 

29.73 
30.70 

+31.66 
32.61 
33.54 

+34.45 
35.35 
36.24 

+37." 
37.96 
38.80 

+39.63 
40.44 
41.23 
42.OX 


6  18.40 
6  18.39 
6  18.38 


18.36 

18.34 
6  18.31 


6  18.28 

6  18.24 

6  18.20 

6  18.16 

6  18.11 

6  18.06 

6  18.00 

6  17.94 

:6  17.88 

6  17.81 

6  17.74 

6  17.67 

6  17.59 

6  17.50 

6  17.41 

6  17.32 

6  17.22 

6  17.11 


b  17.00 
6  16.88 
6  16.75 


6  16.62 

6  16.49 

6  16.35 

6  16.20 


71.04 
71.00 
70.9s 

70.90 
70.84 
70.78 

70.72 
70.65 
70.58 

70.50 
70.42 
70.34 

70.25 
70.16 
70.07 

69.98 
69.88 
69.78 

69.68 
69.58 
69.48 

69.38 
69.27 
69.16 

69.05 
68.94 
68.83 

68.71 
68.60 
68.49 
68.38 


3  47-32 

4  15.43 

4  43-21 

5  10.63 

5  37.65 

6  4.24 

6  30.38 

6  56.04 

7  2I.l8 

7  45.78 

8  9.81 

8  33-25 

8  56.06 

9  18.23 
9  39-72 

ID      0.52 

xo  20.61 

10   39.97 

10  58.58 

11  16.43 
II    33.50 

11  49.79 

12  5.29 
12    19.99 

12  33.89 
12    46.98 

12  59.26 

13  10.72 
13  21.39 
13  31.25 
13  40.30 


32    20  59  44.82    10.184  S.  17    4  19.1    +42.77    16  16.05    68.26    13  48.54 


■ 

Z.Z78 
Z.Z65 
Z.Z50 

1.X34 
I.XZ7 
1.099 

1.079 
Z.058 
1.036 

1.0Z3 
0.989 
0.964 

0.937 
0.909 
0.881 

0.85a 
0.822 
0.791 

0.760 
0.728 
0.695 

0.662 
0.629 
0.596 

a562 
0.528 
0.495 

0.46X 
0.428 

0.394 
0.360 

0.327 


NoTB.— The  moan  time  of  temidiameter  paaiing  may  be  found  by  aabtracting  0^.19  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  soath  declinations  are  decreasiaf 
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AT  GREENWICH  MEAN  NOON. 


t 

I 


THE  SUN'S 


Apparent 
Right  Ascenaion. 


Diff.  for 
z  Hour. 


Apparent 
Declination. 


Die  for 
X  Honr. 


Bqoation  of 
Time, 
to  be 

Subtracted 
troTn 

Mean  Time. 


Dlftlor 
zHonr. 


Sidereal 

Time, 

or 

Right  Ascenaion 

of 

Mean  Sao. 


Mod. 
Tues. 

Wed. 
Thur. 
FriA 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

S(/J\r. 

Mod. 
Tues. 
Wed, 

Thur. 
Frid. 
Sat 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 
Tues. 

Wed. 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

ai 

22 
23 

34 

25 
26 
27 

28 
29 

3° 
31 


h      m         8 

i8  47  27.98 

18     51     52.65 

x8  56  16.98 

19    o  40.94 

19  5  4-52 
19    9  27.66 

19  13  50.35 
19  18  12.56 
19  22  34.26 

19  26  55.41 
19  31  16.00 
19  35  35-99 

19  39  5536 
19  44  14.08 
19  48  32.13 

19  52  49-49 

19  57    6.13 

20  X  22.05 

20  5  37.22 
20  9  51.63 
20  14  5.26 

20  18  18.11 
20  22  30.17 
20  26  41.43 

20  30  51.89 

20  35  1-54 
20  39  10.38 

20  43  18.41 
20  47  25.64 
20  51  32.06 
20  55  37-67 


a 
1.034 

X.02Z 
Z.OO6 

0.990 
0.973 
0.955 

0.935 

:o.9i4 
0.893 

0.870 
0.845 
0.820 

0.794 
0.767 
0.738 

0.708 
0.678 
0.647 

:o.6z6 
0.584 
0.552 

0.519 
0.486 

0.453 

a4i9 
0.386 
0.352 

0.318 
0.284 
0.250 
a2i7 


S.  23    O  14.9 

22  55  0.9 

22  49  19.5 

22   43  10.9 
22   36  35.2 

22   29  32.6 

22   22  3.3 

22  14  7-5 

22    5  45-5 

21  56  57.6 

21  47  43.9 

21  38  4.8 


2Z 

21 
21 


28 
17 


0.6 

31.6 

6  38.0 


20  55  20.3 
20  43  38.7 
20  31  33.6 


20  19  5.4 
20  6  14.2 
19  53    0.7 


19  39  24.9 
19  25  27.4 
19  "     8.5 

18  56  28.5 
18  41  27.8 
18  26    6.7 

18  10  25.7 

17  54  25.0 

17  38  5-1 

17  21  26.3 


+12.51 
13.65 
M-79 

+15.92 
17.05 
z8.z6 

+19.27 
ao.37 
ax. 46 

+«a.53 
23.60 

2465 

+25.69 
26.72 
27.73 

+28.73 
29.72 
30.69 

+31.65 
32.60 

33.53 

+34.44 
35-34 
36.23 

+37- 10 
37.95 
38.79 

+39.62 

40.43 
41.22 
42.00 


3  47-24 

4  15-34 

4  43-12 

5. 10.53 

5  37.54 

6  4.13 


30.26 

55-91 
21.05 

45-65 
9.67 

33-iJ 

55.92 
18.09 

39-58 


10  0.38 
10  20.47 
10  39.83 

10  58.44 

11  16.29 
II  33.37 

11  49.66 

12  5.16 
12  19.86 

12  33.77 
12  46.86 

12  59-15 

13  10.62 
13  21.29 
13  31.16 
13  40.21 


32    20  59  42.48     10.184    S.  17    4  29.0     +42.76     13  48.46 


a 

1. 178 
Z.164 
Z.Z50 

X.134 
I.Z17 
Z.099 

1.079 
Z.058 
1.036 

Z.013 
0.989 
a964 

0.937 

0.909 
0.881 

a852 
0.822 
0.791 

a76o 
0.728 
0.695 

a662 
0.629 
0.596 

0.562 
0.529 
0.495 

0.46Z 
0.428 

0.394 
0.360 

0.327 


h      m       a 

8  43  40.74 

8  47  37.30 

8  51  33.86 

8  55  30.42 

8  59  26.97 

9  3  23.53 

9    7  20.09 

9  II  16.65 

9  15  13.21 

9  19    9.76 

9  23    6.32 

9  27     2.88 

9  30  59.44 

9  34  55.99 

9  38  52.55 

9  42  49" 

9  46  45.66 

9  50  42.22 


54  38.78 
58  35.34 
20  2  31.89 


20  6  28.45 
20  10  25.01 
20  ^14  21.56 

20  18  18.12 
20  22  14.68 
20  26  11.23 

20  30  7.79 

20  34  4-34 
20  38  0.90 
20  41  57.46 

20  45  54.01 


Mora.— The  aemidiameter  for  mean  noon  may  be  asanmed  the  aame  aa  that  for  apparent  aoon. 

The  algn  +  prefixed  to  the  hoarly  diange  of  declination  indicatea  that  aoath  declinationa  are 

decreasing. 


DiiE.  for  i  Hoar, 
+  9'.8565. 
(Table  IIL) 
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III. 


AT  GREENWICH  MEAN  NOON. 

.._.. 

THE  SUN'S 

J 

i 

1 

1 
1 

1 

Lofr&rithin 

of  the 

Radins  Vector 

of  the 

Earth. 

DUE.  for 
zHoar. 
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13.6x7 

23 

12     z  49.86 

X.8935 

5  50  38.6 

za.6o8 

M 

12    3  43.55 

1.8963 

S.  6    3  14.3 

xa.587 

14 


JANUARY,  1899. 


XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direotion 

Noon. 

of 

nii>- 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff.  ' 

•     f     » 

•         »        m 

•       *       » 

•         *         m 

I 

Aldebaran 

W. 

8i     o  33 

3073 

82  29  z6 

3067 

83  58     6 

3061 

85  27     3 

305« 

Pollux 

W. 

39  «o  50 

3ia8 

40  48  26 

3zx8 

4a  z6  14 

3x06 

43  44  16 

3096 

Spica 

E. 

52  39  33 

S0S9 

51  10    8 

3034 

49  40  37 

3098 

48  10  59 

3093 

Jupiter 

E. 

66  29  26 

SX09 

65      Z   27 

3104 

63  33  22 

3099 

62     5  zz 

3093 

Venus 

E. 

94  31  34 

3906 

93     5  32 

3903 

91  39  a6 

S198 

90  Z3  14 

3193 

a 

Aldebaran 

W. 

93  53  48 

3O8O 

94  33  36 

30x1 

95  53  35 

3003 

97  23  44 

9995 

PoUux 

W. 

51     7  39 

3<H3 

5a  36  59 

303X 

54    6  33 

3091 

55  36  20 

3009 

Mars 

W. 

37  52  II 

fl»3z 

39  a3  50 

•9x9 

40  55  45 

9906 

42  27  56 

9894 

Spica 

E. 

40  41     3 

■99a 

39  10  40 

9984 

37  40    7 

3977 

36     9  25 

9969 

Jupiter 

E. 

54  4a  29 

S061 

53  13  33 

3056 

51  44  29 

3048 

50  Z5  z6 

3040 

Venus 

E. 

83     0  44 

3X65 

81  33  53 

3x38 

80     6  53 

3x51 

78  39  45 

3x43 

Sun 

E. 

120    3  15 

3357 

iz8  40    9 

3347 

ZZ7  i6  52 

9338 

115  53  25 

3396 

3 

PoUoz 

W. 

63     8  50 

4950 

64  40     5 

9938 

66  zz  36 

9935 

67  43  23 

99x9 

Mars 

W. 

50  la  54 

e830 

51  46  43 

98x6 

53  20  50 

9803 

54  55  14 

9789 

Regulus 

W. 

26    7  a? 

•967 

a7  38  21 

9948 

29    9  39 

993X 

30  4Z  Z9 

99x4 

Jupiter 

E. 

4a  46  46 

300X 

41  16  34 

9999 

39  46  II 

9984 

38  Z5  38 

3975 

Venus 

E. 

71  21  39 

Siox 

69  53  30 

309X 

68  25     9 

908X 

66  56  36 

3070 

Antares 

E. 

74    3  34 

990SI 

7a  31  18 

989X 

70  58.47 

iB79 

69  a6     z 

9867 

Sun 

E. 

108  53    7 

S373 

107  28  24 

S96I 

106     3  27 

3948 

Z04  38  Z5 

3335 

4 

Pollux 

W. 

75  a6  36 

a84a 

77    0    9 

9897 

78  34    2 

98X9 

80    8  Z4 

9796 

Mars 

W. 

62  51  51 

V17 

64  28    8 

9701 

66    446 

9687 

67  4z  44 

967X 

Regulus 

W. 

38  a4  53 

t832 

39  58  39 

98x6 

41  3a  46 

9799 

43     7  15 

9783 

Venus 

E. 

59  30  34 

30x4 

58    0  39 

3003 

56  30  30 

9991 

55    0    6 

9978 

Antares 

E. 

61  38  za 

980X 

60     3  46 

9788 

58  29    a 

977a 

56  53  58 

9758 

Sun 

E. 

97  a8  za 

SX63 

96     z  19 

S148 

94  34    7 

3x33 

93     6  36 

31x5 

5 

Pollux 

W. 

88    4  26 

•716 

89  40  45 

9699 

9z  Z7  a6 

9689 

9a  54  30 

9664 

Mars 

W. 

75  51  59 

8588 

77  31  10 

9573 

79  10  44 

9554 

80  50  42 

9536 

Regulus 

W. 

51     5  la 

76g6 

5a  41  57 

9679 

54  19     5 

9660 

55  56  38 

9643 

Venus 

E. 

47  a4    9 

a9x6 

45  5a  10 

9909 

44  19  54 

989X 

4a  47  23 

9878 

Antares 

E. 

48  53  37 

0679 

47  16  29 

9663 

45  38  59 

9646 

44     I     6 

9628 

Sun 

E. 

85  43  55 

3099 

84  Z4  18 

90XX 

8a  44  Z9 

9993 

81  13  57 

9973 

6 

Mars 

W. 

89  16  44 

•446 

90  59  Z3 

9499 

92  42     7 

94x0 

94  a5  a7 

939X 

Regulus 

W. 

64  zo  34 

8550 

65  50  38 

953X 

67  3z     8 

95X9 

69   Z2     5 

9493 

Antares 

E. 

35  45  45 

8540 

34     5  a8 

9593 

32  a4  46 

9504 

30  43  39 

9487 

Sun 

E. 

73  36    4 

a876 

72    3  14 

9836 

70  a9  59 

9836 

68  56  18 

98x6 

7 

Regulus 

W. 

77  43  31 

9397 

79  a7  10 

9378 

8z  zz  z6 

9359 

82  55  49 

9340 

Spica 

W. 

a3  4a  57 

S490 

as  a6    3 

3397 

27    9  42 

9374 

28  53  54 

9353 

Sun 

E. 

61     z  16 

97x4 

59  a4  55 

9694 

57  48     7 

•    9674 

56  zo  52 

9654 

8 

Regulus 

W. 

91  45  ai 

9949 

93  3a  35 

9333 

95  20  Z4 

99X5 

97    8  Z9 

9198 

. 

Spica 

W. 

37  4a  27 

«53 

39  «9  36 

9334 

41  17  13 

99X6 

43     5  17 

9x98 

Sun 

E. 

47  57  54 

a556 

46  17  59 

9538 

44  37  38 

9590 

42  56  52 

9509 

9 

Spica 

W. 

5a  za    4 

sxx6 

54     2  38 

9X09 

55  53  34 

9088 

57  44  51 

9075 

Jupiter 

W. 

37  40  17 

9904 

39  28  39 

9x84' 

41  17  30 

9x67 

43     6  48 

9X5X 

Sun 

E. 

34  a6  56 

84x9 

32  43  48 

9404 

31     0  Z9 

9389 

29  z6  29 

9376 

XIV. 
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LUNAR  DISTANCES. 

h 
n 

Nuae  and  DirtcdoD 

Midnight 

P.L. 

of 

XVb. 

P.L. 

of 

XVIIJi"- 

P.L. 
of 

xxii>. 

P.L. 
of 

r 

of  Object 

DUL 

Diff. 

Ditt 

Diff. 

•     »     * 

0          9          0 

•        f        m 

•        »        m 

z 

Aldebaran 

W. 

86  56    7 

S049 

88  25  19 

3043 

89  54  40 

3034 

91  24  xo 

9028 

Pollux 

W. 

45  12  30 

3086 

46  40  57 

3074 

48     9  38 

3064 

49  38  32 

3053 

Spica 

E. 

46  41  15 

3018 

45  "  24 

301X 

43  41  25 

3005 

42    II    18 

3998 

JUPITBR 

£. 

60  36  53 

S087 

59     8  28 

3083 

57  39  56 

S075 

56  II   16 

3069 

Venus 

£. 

88  46  57 

3188 

87  20  34 

3x83 

85  54     4 

3x78 

84  27  28 

S17X 

3 

Aldebaran 

W. 

98  54    3 

a985 

100  24  34 

3977 

loi  55  16 

3967 

103  26  10 

•957 

Pollux 

W. 

57    6  SI 

•998 

58  36  36 

2986 

60    7     6 

3975 

61  37  50 

3963 

Mars 

W. 

44    0  23 

988x 

45  33     6 

2868 

47     6     6 

3853 

48  39  22 

3843 

Spica 

£. 

34  38  33 

fl96z 

33     7  31 

3954 

31  36  20 

3946 

30     4  59 

937 

JUPITBS 

E. 

48  45  53 

SQ33 

47  16  21 

3025 

45  46  39 

3018 

44  16  48 

3009 

Venus 

£. 

77  12  28 

3135 

75  45     1 

3137 

74  17  24 

31Z9 

72  49  37 

3X10 

Sun 

E. 

X14  29  46 

33x8 

"3     5  55 

3307 

III  41  52 

3396 

no  17  36 

3383 

5 

PoUux 

W. 

69  15  26 

S898 

70  47  47 

3885 

72  20  25 

387X 

73  53  21 

3856 

Mars 

W. 

56  29  56 

■775 

58    4  56 

2761 

59  40  15 

3747 

61  15  53 

3733 

Regulos 

W. 

32  13  20 

aSgS 

33  45  42 

388z 

35  18  25 

3866 

36  51  28 

2848 

JUPITBK 

E. 

36  44  54 

•967 

35  14    0 

3960 

33  42  57 

3933 

32  II  44 

3946 

Vbnus 

E. 

65  27  50 

3060 

63  58  52 

3049 

62  29  40 

3038 

61     0  14 

3026 

Antaret 

E. 

67  53     0 

«855 

66  19  43 

3842 

64  46  10 

3829 

63  12  20 

38x3 

Sum 

E. 

103  12  47 

3332 

loi  47     4 

3308 

100  21     4 

3x93 

98  54  47 

3178 

4 

Pollux 

W. 

81  4a  47 

278Z 

83  17  40 

3765 

84  52  54 

3749 

86  28  29 

3733 

Mars 

W. 

69  19     3 

«655 

70  56  44 

3639 

72  34  46 

3622 

74  13  " 

3605 

Regulus 

W. 

44  4«     5 

9/C6 

46  17  18 

3749 

47  52  53 

3733 

49  28  51 

37x4 

Venus 

E. 

53  29  26 

396s 

51  58  30 

3954 

50  27  19 

394X 

48  55  52 

3938 

Antares 

E. 

55  18  35 

3743 

53  42  52 

3737 

52     6  48 

37IX 

50  30  23 

3695 

Sun 

E. 

91  38  45 

S099 

90  10  34 

90B3 

88  42     2 

3065 

87  13     9 

3047 

5 

Pollux 

W. 

94  31  58 

3fi47 

96     9  49 

3630 

97  48     3 

86t3 

99  26  42 

3594 

Mars 

W. 

82  31     5 

3519 

84  11  52 

3S0Z 

85  53     4 

3483 

87  34  41 

3463 

Regulos 

W. 

57  34  35 

3634 

59  12  57 

3606 

60  51  44 

3388 

62  30  56 

3569    , 

Venus 

E. 

41  14  36 

3866 

39  41  34 

3855 

38     8  17 

3844 

36  34  46 

3834 

Antares 

E. 

43  22  49 

s6zx 

40  44    9 

3393 

39     5     5 

3576 

37  25  37 

3530 

Sun 

E. 

79  43  " 

3934 

78  12     I 

3933 

76  40  27 

39x6 

75     8  28 

3896 

6 

Mars 

W. 

96    9  14 

3373 

97  53  28 

3355 

99  38     8 

3336 

loi  23  15 

•3x7 

Regulus 

W. 

70  53  28 

3474 

72  35  18 

3455 

74  17  35 

3436 

76    0  19 

34x6 

Antares 

E. 

29    2    8 

3470 

27  20  12 

3453 

25  37  51 

3434 

23  55     5 

34x7 

Sun 

E. 

67  22  II 

3793 

65  47  37 

3775 

64  la  37 

3735 

62  37  xo 

3735 

7 

Regulus 

W. 

84  40  50 

3333 

86  26  18 

3304 

88  13  12 

3283 

89  58  33 

3267 

Spica 

W. 

30  38  37 

3331 

32  23  51 

3311 

34     9  34 

329Z 

35  55  46 

3373 

Sum 

E. 

54  33  10 

3634 

52  55     I 

3614 

51  16  25 

3593 

49  37  23 

3573 

8 

Regulus 

W. 

98  56  49 

3183 

100  45  43 

3167 

102  35     I 

3151 

104  24  42 

3x36 

Spica 

W. 

44  53  48 

3z8o 

46  42  45 

3164 

48  32    7 

3x47 

50  21  54 

3133 

Sum 

E. 

41  15  41 

3484 

39  34     5 

34fi7 

37  52     5 

3450 

36     9  42 

3434 

9 

Spica 

W. 

59  36  29 

306a 

61  28  27 

3030 

63  20  43 

3039 

65  13  17 

3038 

Jufitbr 

W. 

44  56  30 

3x35 

46  46  36 

tX30 

48  37     5 

3X07 

50  27  54 

2093 

Sum 

£. 

S7  32  20 

3364 

25  47  53 

335X 

24    3     8 

3340 

22  18     7 

2329 
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Il 

Name  and  Diracdon 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 

of 

1" 

of  Objact 

DiiE. 

DiS. 

DiiE. 

Di& 

•     #     • 

•       t       m 

•        »        m 

•        f        m 

13 

Sun 

W. 

aa  zz  44 

33x9 

a3  57  16 

•3^8 

a5  4a  34 

•339 

%1    27    36 

•390 

aArietis 

E. 

8o  43  45 

aoag 

78  50  56 

M40 

76  58  24 

•09X 

75    6     9 

•069 

H 

Sun 

W. 

36    8  ao 

94x9 

37  51  a8 

.433 

39  34  15 

«450 

41  16  39 

9466 

aArietis 

E. 

65  49  37 

SIS9 

63  59  aa 

•X44 

62     9  30 

S160 

60  20     2 

9x76 

Aldebaran 

E. 

98  37  5a 

8I5X 

96  48  10 

•iQS 

94  58  50 

8x80 

93     9  5a 

ax95  1 

15 

Sun 

W. 

49  4a  4a 

aS54 

51  aa  40 

a573 

53    a  12 

a59a 

54  41  18 

96X9 

a  Arietis 

E. 

51  19     5 

a965 

49  3a  14 

taSs 

47  45  5a 

•304 

45  59  58 

9394 

Aldebaran 

E. 

84  10  57 

aa78 

82  24  as 

«96 

80  38  19 

•3x4 

78  5a  40 

•333 

x6 

Sun 

W. 

6a  50  12 

87X0 

64  a6  39 

•739 

66     2  40 

•750 

67  38  14 

•769 

aArietis 

E. 

37  17  56 

HSi 

35  35    6 

>494 

33  5a  48 

•478 

3a  II     4 

•S09 

Aldebaran 

£. 

70  II  la 

Ma» 

68  a8  17 

•448 

66  45  50 

1467 

65     3  51 

•487 

17 

Sun 

W. 

75  a9  35 

•868 

77    a  35 

1887 

78  35  10 

•906 

80    7  21 

t9a6 

Fomalhaut 

W. 

47  26  29 

S397 

48  48  49 

S37X 

50  II  39 

3349 

5X  34  54 

3339 

Aldebaran 

E. 

56  40  56 

•588 

55     I  45 

•610 

53  a3     3 

•689 

51  44  48 

•65X 

Pollux 

E. 

98  a7  59 

8566 

96  48  18 

•584 

95    9     I 

•6m 

93  30    9 

•619 

i8 

Sun 

W. 

87  42  17 

30x8 

89   12     8 

S0S5 

90  41  37 

3052 

92  10  45 

3069 

Fomalhaut 

W. 

58  35  xa 

saSa 

59  59  45 

3«l77 

61  24  23 

3976 

62  49     3 

3a75 

a  Pegasi 

W. 

35  57  36 

3074 

37  a6  17 

SO58 

38  55  18 

3048 

40  24  31 

3049 

Aldebaran 

E. 

43  40  41 

«757 

4a     5  17 

•780 

40  30  23 

9803 

38  55  59 

9896 

PoUux 

E. 

85  ai  37 

«704 

83  45     a 

27«> 

8a    8  49 

•737 

80  32  58 

•753 

Mars 

E. 

9a  35     I 

•«« 

90  55    5 

2578 

89  15  31 

•587 

87  36  18 

•60X 

Z9 

Sun 

W. 

99  31  aa 

3x49 

100  58  3a 

3x64 

loa  a5  a4 

3x78 

103  51  59 

3x93 

Fomalhaut 

W. 

69  5a  15 

5185 

71  16  44 

3188 

.  7a  41    9 

3394 

74     5  a8 

3300 

a  Pegasi 

W. 

47  51  5a 

3034 

49  ai  22 

3Q3« 

50  50  50 

3039 

52  20  15 

SO43 

PoUux 

E. 

7a  38  51 

«8fl9 

71    5    I 

•643 

69  31  29 

9858 

67  58  16 

•879 

Mars 

E. 

79  as  15 

«fi74 

77  48    0 

•687 

76  II    3 

9701 

74  34  a4 

97x3 

ao 

Sun 

W. 

zzz    0  49 

3.98 

IZ2   25   50 

8>70 

113  50  36 

3989 

X15  15    9 

S«9^ 

W. 

81     5  16 

sss« 

8a  a8  50 

S340 

83  5a  15 

3348 

85  X5  3x 

3356 

a  Pegasi 

W. 

59  46    a 

S066 

61  14  53 

307X 

6a  43  38 

3078 

64  la  15 

3o8^ 

PoUux 

E. 

60  x6  3a 

•939 

58  45    a 

9950 

57  13  47 

»96S 

55  4a  48 

•975 

Mars 

E. 

66  35  19 

•774 

65    0  17 

•785 

63  25  30 

•796 

61  50  57 

9808 

Regulus 

E. 

97    3  15 

•896 

95  30  51 

•907 

93  58  41 

•9x7 

9a  26  44 

«997 

az 

Fomalhaut 

W. 

9a    9  a8 

3400 

93  31  45 

3409 

94  53  51 

34x8 

96  15  47 

3409 

a  Pegasi 

W. 

7X  33  40 

3XXI 

73     I  36 

SIX6 

74  a9  a6 

SX99 

75  57    9 

3X^7 

a  Arietis 

W. 

a8    0  25 

3099 

a9  a9  49 

9Q4X 

30  59  XX 

3043 

3a  a8  31 

3044 

/ 

Pollux 

E. 

48  II  40 

3Q35 

46  4a  II 

3047 

45  xa  56 

3059 

43  43  56 

9070 

Mars 

E. 

54     I  37 

•857 

5a  a8  a3 

•866 

50  55  ai 

9876 

49  aa  3x 

■885 

Regulus 

E. 

84  50    0 

•97a 

83  19  la 

•981 

8z  48  35 

•989 

80  18    8 

•995 

aa 

a  Pegasi 

W. 

83   Z4   ID 

SI5S 

84  4X  16 

SIS7 

86    8  17 

3X69 

87  35  xa 

3X66 

aAnetis 

W. 

39  54  3a 

3056 

41  a3  35 

9060 

4a  5a  34 

306a 

44  az  30 

3065 

Pollux 

E. 

36  22  42 

3XJ6 

34  55  16 

3X5X 

33  a8    8 

3x67 

3a    x  19 

9183 

Mara 

E. 

4X  41  13 

•999 

40    9  31 

•938 

38  38    0 

9947 

37    6  41 

4957 

Regulus 

£. 

7a  47  58 

3oa8 

71  18  ao 

3033 

69  48  48 

3039 

68  19  a3 

3043 

XVL 
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of 

XVIIIh^ 

P.  I* 
of 

XXIii. 

P.L. 
of 

1" 

of  Object 

DiflL 

DHL 

Dift 

DUE. 

•             t            0 

•        t        m 

•                 m 

•         f        m 

13 

Sun 

W. 

ag  za  aa 

«S^ 

30    56    50 

•375 

3a  4«     0 

9389 

34  a4  50 

•409 

aArietis 

£. 

73  14  " 

•074 

71  aa  3a 

•087 

69  31  13 

9X00 

67  40  Z4 

««5 

14 

Sun 

W. 

4a  58  40 

t483 

44  40  Z7 

•500 

46  az  30 

95X7 

48    a  Z9 

«36 

aArietis 

E. 

58  30  59 

tzgs 

56  4a  az 

99X0 

54  54    9 

9999 

53    6  a4 

9946 

Aldebaran 

E. 

9Z  ai  17 

mi 

89  33    6 

9997 

87  45  x8 

••43 

85  57  55 

9a6o 

15 

Sun 

W. 

56  19  57 

•^ 

57  58  zz 

■650 

59  35  58 

9670 

6z  Z3  z8 

•689 

aArietis 

£• 

44  X4  33 

«44 

4a  a9  38 

S365 

40  45  13 

«587 

39     I  19 

•4oi 

Aldebaran 

E. 

77    7  a8 

tssi 

75  aa  43 

9S70 

73  38  as 

•389 

71  54  35 

•<•• 

z6 

Sun 

W. 

69  Z3  aa 

•789 

70  48    4 

t8as 

7a  aa  ao 

•899 

73  56  10 

•B48 

aArietis 

E. 

30  a9  54 

•5«8 

a8  49  ao 

9S56 

a7    9  a4 

•585 

as  30    8 

96t6 

Aldebaran, 

£• 

63  aa  ao 

•507 

6z  4z  Z7 

•5«7 

60    0  4a 

9548 

58  20  35 

•5* 

17 

Sun 

W. 

8z  39    7 

««5 

83  zo  a9 

1983 

84  4z  a8 

•981 

86  za    4 

9000 

Fomalhaat 

W. 

53  58  29 

SS17 

54  aa  az 

3304 

55  46  a8 

3994 

57  10  46 

3^88 

Aldebaran 

E. 

50    7    a 

•^ 

48  a9  44 

•8W 

46  5a  55 

•7x4 

45  16  34 

•735 

Pollux 

E. 

91  51  40 

a6s7 

90  Z3  35 

■654 

88  35  53 

•67X 

86  58  34 

9687 

z8 

Sun 

W. 

93  39  3a 

9086 

95    7  59 

3Z09 

96  36    6 

SX19 

98    3  53 

3x93 

Fomalhaat 

W, 

64  13  44 

3975 

65  38  a5 

3176 

67    3    4 

3a78 

68  a7  4z 

3l8i 

a  Pegasi 

W. 

41  53  5« 

3037 

43  a3  Z9 

3034 

44  5a  49 

3934 

46  aa  ao 

3033 

Aldebaran 

E. 

37  2«    5 

aSso 

35  48  4a 

9676 

34  15  5a 

•901 

3a  43  35 

99^9 

PoUux 

E. 

78  57  38 

V^ 

77  aa  Z9 

93^ 

75  47  30 

<999 

74  13     I 

•814 

Mars 

E. 

85  57  «5 

a6x7 

84  18  53 

•659 

82  40  4z 

•6*6 

8z     a  48 

9660 

19 

Sun 

W. 

Z05  z8  Z7 

S906 

106  44  Z9 

3990 

108  zo    4 

3933 

109  35  34 

3M 

Fomalhaat 

W. 

75  29  40 

3306 

76  53  45 

33X9 

78  Z7  43 

33x9 

79  41  33 

S9^5 

a  Pegasi 

W. 

53  49  35 

30*7 

55  18  50 

305X 

56  48    0 

3056 

58  17    4 

f06o 

Pollux 

E. 

66  as  ai 

1885 

64  5a  43 

•B99 

63  20  23 

9x9 

6z  48  Z9 

9995 

Mars 

E. 

7a  58    a 

V^ 

7Z  az  57 

4738 

69  46    8 

•75X 

68  zo  36 

•763 

ao 

Sun 

W. 

Z16  39  30 

3303 

iz8    3  38 

33x3 

119  a7  34 

S394 

Z20  sz   z8 

S3SS 

Fomalhaat 

W. 

86  38  38 

3365 

88     z  35 

337« 

89  a4  23 

3381 

90  47     z 

S39X 

o  Pegasi 

W. 

65  40  46 

3088 

67    9  zo 

3094 

68  37  a7 

Sxoo 

70    5  37 

$105 

PoUux 

E. 

54  i«    4 

9987 

5a  41  35 

3000 

5z  zi  aa 

30x9 

49  41  a4 

9093 

Mars 

E. 

60  16  39 

a8z8 

58  4a  34 

9898 

57    8  4a 

9838 

55  35    3 

•B48 

Regulus 

E. 

90  54  59 

i937 

89  23  a7 

«946 

87  5a    7 

•955 

86  ao  58 

•964 

az 

Fomalhaut 

W. 

97  37  31 

3438 

98  59    4 

3449 

zoo  20  as 

S4S9 

zoz  4z  35 

3471 

a  Pegasi 

W. 

77  24  46 

3X33 

78  5a  z6 

3x38 

80  Z9  40 

3x43 

8z  46  58 

3x48 

a  Arietis 

W. 

33  57  49 

3«H7 

35  a7    4 

30*8 

36  56  17 

3052 

38  25  26 

3054 

Pollux 

E. 

4a  ^5  10 

3083 

40  46  40 

3096 

39  18  as 

3108 

37  50  as 

3X99 

Mars 

E. 

47  49  53 

>894 

46  17  a6 

•993 

44  45  II 

99XZ 

43  13     6 

9990 

Regulus 

E. 

78  47  49 

3003 

77  17  39 

3009 

75  47  38 

3015 

74  17  44 

3029 

aa 

a  Pegasi 

W. 

89    a    a 

3x70 

90  28  47 

3x74 

91  55  a7 

3178 

93  aa    a 

3X83 

aArietis 

W. 

45  50  aa 

3068 

47  19  II 

3070 

48  47  57 

3073 

50  z6  40 

3074 

Pollux 

E. 

30  34  50 

3aoa 

a9    8  43 

3a«4 

27  43     a 

3947 

26  Z7  49 

3*73 

Mars 

E. 

35  35  34 

«67 

34     4  40 

9976 

3a  33  57 

•987 

31     3  a8 

9998 

Regulus 

E. 

66  50     4 

3048 

65  ao  51 

3053 

63  51  44 

3057 

62  aa  42 

3061 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES 

1^ 

P.L. 

P.L. 

P.L. 

P.I* 

Name  and  Direction 

Noon. 

of 

III1>- 

of 

Vlb. 

of 

IXJx- 

of 

of  Object 

Diff. 

DifE. 

Diff. 

DiflE. 

•     f     » 

•        *        m 

•        •       m 

•        »        m 

23 

aArietis 

W. 

51  45  ai 

S077 

53  13  59 

3079 

54  4a  34 

308X 

56    II       7 

306a 

Aldebaran 

W. 

20  II  39 

3416 

^^  33  37 

3373 

22   56   24 

3339 

24    19    50 

33x8 

Regulus 

£• 

60  53  45 

S065 

59  a4  53 

3069 

57  56    5 

307a 

56    27    21 

3075 

a4 

a  Aiietis 

W. 

63  33  26 

3068 

65     I  50 

9089 

66  30  13 

9089 

67    58   36 

3090 

Aldebaran 

W. 

31  23  41 

S«3 

3a  49  a3 

3axa 

34  15  18 

30Q3 

35  41  24 

3x94 

Regulus 

£. 

49    4  37 

3089 

47  36  14 

309X 

46     7  54 

3094 

44  39  37 

3096 

Spica 

E. 

103     3  58 

307« 

loi  35  14 

3073 

xoo    6  31 

3074 

98  37  50 

9074 

as 

aArietis 

W. 

75  ao  25 

3090 

76  48  47 

9089 

78  17  10 

90B8 

79  45  34 

90^7 

Aldebaran 

W. 

4«  54     9 

3x63 

44  ai     4 

3x57 

45  48     5 

3i5« 

47  15  la 

3x48 

Regulus 

E. 

37  18  50 

3107 

35  50  49 

Sixo 

It  **  51 

3xxa 

3a  54  56 

3XX9 

Spica 

E. 

91  X4  31 

9076 

89  45  5a 

3075 

B8  17  za 

3075 

86  48  32 

3074 

26 

aArietis 

W. 

87    7  51 

soea 

88  36  23 

3080 

90    4  57 

3078 

91  33  33 

3076 

Aldebaran 

W. 

54  3a    a 

SnS 

55  59  38 

3104 

57  a7  19 

3XX9 

58  55     5 

31x6 

Spica 

E. 

79  a4  57 

3069 

77  56  10 

3068 

76  37   31 

9066 

74  58  30 

3064 

Jupiter 

E. 

96    3  42 

31x6 

94  34  5a 

31x4 

93    7    0 

3x19 

91  39     6 

3XXO 

27 

Aldebaran 

W. 

66  15     I 

3097 

67  43  14 

3093 

69  II  32 

3090 

70  39  54 

3066 

PoUuz 

W. 

24  55  59 

3876 

26  20  39 

3448 

a7  45  51 

3286 

29  II  29 

3206 

Spica 

E. 

67  33  38 

3053 

66     431 

3051 

64  35  ai 

3048 

63    6    8 

3043 

JUPITBR 

E. 

84  18  55 

3099 

82  50  44 

3096 

81  22  39 

3093 

79  54  " 

3090 

a8 

Aldebaran 

W. 

78    a  59 

SQ6S 

79  31  5a 

30«o 

8x    0  50 

9056 

83  29  54 

305t 

PoUuz 

W. 

36  24  40 

S134 

37  5a    8 

3X04 

39  19  49 

3xxa 

40  47  44 

3x0a 

Mars 

w. 

Sa  4a  39 

•B70 

34  13  a9 

a96x 

35  44  31 

0950 

37  15  44 

•944 

Spica 

E. 

55  39    6 

3009 

54    9  a9 

3096 

5a  39  48 

302a 

51  10     2 

3018 

JUPITBR 

E. 

72  31  4a 

3073 

7«     3    0 

3069 

69  34  13 

3065 

68     5  21 

306a 

Antares 

E. 

loi  14  25 

3wa 

99  44  40 

30x9 

98  14  51 

3014 

96  44  56 

Soxo 

•9 

Pollux 

W. 

48  10  15 

3056 

49  39  18 

3047 

51     8  32 

3039 

5a  37  57 

3030 

Mars 

W. 

44  54  a2 

0905 

46  26  35 

9898 

47  58  57 

a89x 

49  31  28 

a883 

Spica 

E. 

43  39  56 

«997 

4a     9  39 

«99X 

40  39  15 

8986 

39     8  45 

O98X 

JUPITBR 

E. 

60  39  47 

30*0 

59  10  24 

3035 

57  40  55 

3030 

56  II  20 

3086 

Antares 

£. 

89  13  56 

0985 

87  43  as 

•981 

86  12  48 

•0974 

84  4a     3 

2969 

Saturn 

£. 

loi  54  37 

son 

xoo  24  51 

30x6 

98  54  58 

30X0 

97  a4  58 

3005 

30 

Pollux 

W. 

60    7  38 

0988 

61  38    6 

0979 

63     8  45 

0970 

64  39  35 

a96x 

Mars 

W. 

57  16  a3 

a846 

58  49  51 

0838 

60  23  29 

8831 

61  57  17 

8883 

Regulus 

W. 

a3    7     I 

30x5 

24  36  55 

0999 

26     7     9 

0985 

a7  37  41 

8970 

JUPITBR 

E. 

48  41  51 

S999 

47  II  37 

8994 

45  41  17 

2989 

44  10  50 

0983 

Antares 

E. 

77     6  25 

S936 

75  34  5a 

8929 

74     3  10 

8933 

7a  31  19 

•9U 

Saturn 

E. 

89  53     I 

■971 

88  22  12 

«964 

86  51  14 

2957 

85  20     7 

2949 

Vbnus 

E. 

93  35  57 

3«89 

9a  II  33 

3a82 

90  47     I 

3274 

89  22  19 

3266 

31 

Pollux 

W. 

72  16  39 

•914 

73  48  40 

0904 

75  20  54 

8894 

76  53  20 

2883 

Mars 

W. 

69  48  58 

■779 

71  a3  53 

V7i 

72  58  59 

8763 

74  34  17 

2752 

Regulus 

W. 

35  14  34 

2908 

36  46  43 

0895 

38  19     8 

3883 

39  51  48 

aB7a 

Antares 

E. 

64  49  30 

a87a 

63  16  35 

a863 

61  43  29 

2854 

60  10  n 

8844 

Saturn 

E. 

77  41  56 

a9o6 

76     9  45 

2897 

74  37  22 

8887 

73     4  47 

2877 

Venus 

E. 

82  16  23 

3aaa 

80  50  40 

3aia 

79  a4  45 

3203 

77  58  39 

3x93 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'4 

Nam«  and  Direction 

Midnight 

P.L. 

of 

XVh- 

P.L. 

of 

XVIIIh. 

P.L. 
of 

XXIb. 

P.I* 

of 

!• 

of  Object 

DHL 

Diff. 

Diff. 

DiflL 

9        »        m 

•       »       » 

•       »       » 

•        f        m 

a3 

aArietis 

W. 

57  39  38 

3084 

59    8     7 

9085 

60  36  35 

3087 

62    5    X 

9087 

Aldebaran 

W. 

25  43  48 

s^ 

27    8  14 

3a67 

28  33     4 

3350 

29  58  X4 

9336 

Regulus 

£. 

54  58  41 

5078 

53  30     5 

S08x 

52     I  32 

S084 

50  33    3 

9087 

a4 

a  Arietis 

W. 

69  26  58 

sogo 

70  55  20 

909X 

72  23  41 

9090 

73  52    3 

9090 

Aldebaran 

W. 

37    7  40 

51B7 

38  34     5 

3x79 

40    0  39 

3x73 

41  27  20 

9X^ 

Regulus 

E. 

43  II  22 

S098 

41  43  10 

3X0X 

40  15     I 

3X08 

38  46  54 

9x05 

Spica 

£. 

97    9    9 

S075 

95  40  29 

3076 

94  II  50 

9075 

92  43  10 

9076 

as 

aArietis 

W. 

81  13  59 

3087 

82  42  25 

9086 

84  ID  52 

3084 

85  39  21 

9083 

Aldebaran 

W. 

48  42  24 

514s 

50    9  41 

3x39 

51  37     3 

3X35 

53    4  30 

3X3X 

Regulus 

£• 

31  27     5 

31x9 

29  59  18 

3x83 

28  31  36 

9X87 

27    3  59 

9x93 

Spica 

E. 

85  19  51 

9074 

83  51  10 

9073 

82  22  27 

9073 

80  53  43 

9070 

26 

aArietis 

W. 

93    a  12 

9074 

94  30  53 

S073 

95  59  36 

9070 

97  28  22 

9069 

Aldebaran 

W. 

60  22  55 

3xxfl 

61  50  50 

9x09 

63  x8  49 

9x05 

64  46  53 

3X0X 

Spica 

E. 

73  29  36 

S063 

72    0  40 

9060 

70  31  42 

9058 

69    2  41 

9056 

Jupiter 

E. 

90  XI     9 

SX09 

88  43  10 

3x06 

87  15    8 

9x04 

85  47    3 

3X0X 

27 

Aldebaran 

W. 

72     8  2Z 

908« 

73  36  53 

9078 

75    5  SO 

9073 

76  34  12 

3969 

Pollux 

W. 

30  37  29 

5190 

32    3  50 

9x74 

33  30  30 

9x60 

34  57  27 

3x47 

Spica 

E. 

61  36  51 

904s 

60    7  30 

9099 

58  38    6 

9P36 

57    8  38 

3033 

JUPITBK 

E. 

78  25  49 

.9flB7 

76  57  23 

9084 

75  28  54 

9080 

74    0  20 

9077 

28 

Aldebaran 

W. 

83  59    3 

9047 

85  28  18 

904X 

86  57  40 

9Q57 

8827    7 

9P9X 

PoUux 

W. 

42  15  51 

909a 

43  44  10 

9088 

45  12  41 

9079 

46  41  23 

9065 

Mars 

W. 

38  47     7 

•935 

40  18  41 

8937 

41  50  25 

•9» 

43  22  19 

8913 

Spica 

£. 

49  40  II 

9014 

48  10  15 

9009 

46  40  14 

9005 

45  10    8 

3OOX 

JUPITBR 

E. 

66  36  25 

9058 

65     7  24 

9053 

63  38  17 

9049 

62    9     5 

9044 

Antares 

£. 

95  14  56 

9009 

93  44  50 

30OX 

92  14  38 

•996 

90  44  20 

•99X 

29 

PoUux 

W. 

54    7  32 

yaa 

55  37  18 

30x4 

57     7  X4 

9005 

58  37  21 

•997 

Mars 

W. 

51    4    8 

a8;6 

52  36  58 

8869 

54    9  57 

•868 

55  43     5 

■854 

Spica 

E. 

37  38    9 

•977 

36    7  27 

•97a 

34  36  39 

8966 

33     5  44 

•963 

JUPITBR 

E. 

54  41  39 

9081 

53  II  52 

90x5 

51  41  58 

9010 

50  II  58 

3005 

Antares 

£. 

83  II  II 

896s 

8x  40  IX 

■957 

80    9    4 

8950 

78  37  49 

•943 

Saturh 

£. 

95  54  51 

8998 

94  24  36 

4999 

92  54  13 

•985 

91  23  41 

•978 

30 

Pollux 

W. 

66  10  37 

8953 

67  41  50 

>949 

69  13  X4 

•934 

70  44  50 

•994 

Mars 

W. 

63  31  15 

88x5 

65     5  24 

SB06 

66  39  44 

•798 

68  14  15 

8788 

Regulus 

W. 

29    8  31 

9957 

30  39  38 

•944 

32  II     I 

8931 

33  42  40 

8920 

Jupiter 

E. 

42  40  16 

8978 

41     9  36 

•973 

39  38  49 

9967 

38     7  55 

8962 

Antares 

£. 

70  59  18 

•906 

69  27     7 

•898 

67  54  45 

8890 

66  22  13 

888x 

Saturn 

£. 

83  48  50 

8941 

82  X7  23 

•93a 

80  45  45 

fl9a4 

79  13  56 

•915 

Venus 

£. 

87  57  28 

9a58 

86  32  27 

9^49 

85     7  x6 

9a4X 

83  41  55 

333X 

31 

PoUux 

W. 

78  26    0 

rf73 

79  58  53 

C86a 

81  32    0 

•85a 

83     5  21 

8840 

Mars 

W. 

76     9  48 

•74a 

77  45  32 

8733 

79  21  29 

8788 

80  57  40 

•7x1 

Regulus 

W. 

41  24  43 

■860 

42  57  53 

8848 

44  31  19 

•835 

46     5     I 

8884 

Antares 

£• 

58  36  40 

■835 

57     2  57 

8884 

55  29     0 

88x3 

53  54  49 

8803 

Saturn 

£. 

71  31  59 

8868 

69  58  59 

•857 

68  25  45 

•847 

66  52  18 

•835 

Venus 

E. 

76  32  21 

9x83 

75     5  51 

5X7X 

73  39     7 

9x60 

72  12  10 

3x48 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 
-8 


THE  SUN'S 


Apparent 
Right  AscensIoiL 


DifLfor 
I  Honr. 


Apparent 
Declination. 


Diff.for 
X  Hour. 


dlameteb 


SIderMd 

Time  of 
Semi- 
diameter 
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II  36     1.26 

X.8818 

2  48  50.8 

X9.770 

15 

13     9  25.06 

a.QSxa 

12  39  56.7 

11.493 

i6 

II  37  54.22 

1.8836 

3     X  36.9 

xa.766 

16 

13  II  27.07 

3.0357 

12  51  24.7 

11.441 

17 

"  39  47.29 

X.8854 

3  H  22.7 

xa.760 

17 

13  13  29.35 

8.0403 

13     2  49.6 

11.389 

i8 

II  41  40.47 

X.8873 

3  27    8.1 

X3.75a 

18 

13  15  31.89 

3.0447 

13  14  ".4 

11.336 

19 

"  43  33.77 

1.8893 

3  39  53.0 

ia.745 

19 

13  17  34.71 

3.0493 

13  25  29.9 

XZ.383 

20 

II  45  27.19 

1.89x3 

3  52  37.5 

13.737 

20 

13  19  37.81 

3.0539 

13  36  45.2 

xx,337 

21 

II  47  20.73 

X.8933 

4     5  21.5 

xa.727 

21 

13  21  41.18 

3.0586 

13  47  57.2 

ZX.X7X 

22 

II  49  14.39 

1.8954 

4  18     4.8 

13.717 

22 

13  23  44.84 

a.0633 

13  59     5.7 

ZX.XX3 

23 

II  51     8.18 

X.8976 

4  30  47-5 

xa.706 

23 

13  25  48.78 

3.0680 

14  10  10.8 

11.055 

«4 

II  53     2.10 

1.8998 

S.  4  43  29.5 

ia.694 

24 

13  27  53.00 

3.0738 

S.14  21  12.3 

10.995 
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GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h  m 

C  Last  Quarter Feb.        3  5  24.4 

0  New  Moon 9  21  31.7 

3)  First  Quarter •        •       16  20  52.0 

O  Full  Moon 25  2  15.8 


d         h 
C  Perigee   •••••••••  Feb.         9      2.3 

C  Apogee    ••••••••..      21     13.8 
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xm. 


GREENWICH  MEAN  TIME. 

LIWAK  DISTANCES. 

•t 

of  Object 

Noon. 

P.L. 

of 

DifE. 

IIlJx. 

P.L. 

of 

DifE. 

VIb. 

P.L. 
of 

DHL 

IXi". 

P.L. 

of 

•     »     • 

•      *      * 

•         f        m 

•       »       • 

I 

PoUnz 

Mars 

Regulus 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 
W. 
£. 
E. 
E. 
E. 

84  38  57 
8a  34    5 
47  38  58 
52  20  25 
65  18  36 

70  44  59 
116  31  41 

>829 
$701 
98xx 
0793 
a825 
SXS7 
3x57 

86  12  47 
84  10  44 

49  13  " 

50  45  46 
63  44  40 

69  17  34 
1x5     4  40 

tfx8 
»M9 

a798 
978X 
9613 
Sxas 
3X44 

87    46    5a 

85  47  38 
50  47  41 
49  10  53 
62  10  29 
67  49  55 
1x3  37  a4 

8806 

8766 
«769 
iSox 
3XX3 
3x33 

89   2X    12 

87  a4  46 
5a  22  27 

47  35  45 
60  36     3 

66   22      I 

"a    9  53 

3794 

96fy 

3773 
3957 
3789 
Sxoi 
3XXS 

a 

Mars 

Regulus 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 

E. 
E. 
£. 

95  34  25 
60  20  38 

39  36     3 
5a  39  5a 
58  58  4a 

XO4  48    XI 

«607 
1705 
1695 

S7a6 
3035 
9049 

97  13  " 
61  57  II 

37  59  16 

51     3  47 

57  a9  13 

103  x8  59 

•994 
fl69a 
s6Ba 

87X3 
SOtt 
3P94 

98  5a  14 
63  34    a 
36  22  12 
49  a7  a5 
55  59  a7 
lox  49  28 

858X 
8678 

96^ 

8700 

3007 
30x9 

100  31  35 
65  II  12 
34  44  50 
47  50  45 
54  a9  23 

100  19  39 

9568 

96^ 

3655 

9686 
3993 

9004 

3 

Regnlns 
Saturn 
Venus 
Sun 

W. 
E. 

E. 
E. 

73  aa    3 

39  4a  4a 
46  54  35 
9a  45  4a 

•588 
7615 

75     I  15 
38     4    8 
45  a2  41 
91  13  54 

8578 
2foz 
3905 

agoB 

76  40  49 
36  25  14 
43  50  28 
89  4x  45 

«956 
8S86 
•890 
iB9x 

78  20  44 
34  46    0 
4a  X7  56 
88    9  14 

3340 
3573 

3^74 
3^4 

4 

Regulus 
Spica 
Venus 
Sun 

W. 
W. 
E. 
E. 

86  45  56 
3a  43  13 
34  30  a7 
80  ai  10 

t459 

180X 
«788 

88  28    7 

34  a5  15 
3a  56    0 
78  46  26 

8443 
"447 
2787 
«769 

90  xo  4X 

36    7  43 
3X  21  15 
77  XX   18 

«4«6 
8499 
8773 
9753 

91  53  38 
37  50  36 
a9  46  12 

75  35  47 

t4XO 
34x3 

876X 
3735 

5 

Spica 

Jupiter 

Sun 

W. 
W. 
E. 

46  31  16 
a9  33  44 
67  32  23 

?3as 

2417 
^7 

48  16  39 
31  16  55 
65  54  3a 

Q09 
S99a 

9699 

50    2  26 
33    0  41 
64  16  17 

8993 

«369 
96X9 

51  48  37 
34  45     0 
6a  .37  39 

8475 

3348 
3596 

6 

Spica 

Jupiter 

Sun 

W. 
W. 
E. 

60  45  33 
43  34    9 
54  18  5a 

ng6 

as49 
•9X5 

62  34    6 
45  ai  23 
52  38    0 

8x89 
893a 
950X 

64  23     I 
47    9     3 
50  56  48 

9x68 
98X6 

3487 

66  12  17 

48  57     7 

49  15  16 

«X53 
8x99 

3473 

7 

Spica 
Jupiter 
Antares 
Sun 

W. 
W. 
W. 
E. 

75  a3  46 
58    3  16 
a9  47  15 
40  4a  49 

mtgo 

•094 
•410 

77  15    0 
59  53  33 
31  38  a4 

38  59  a9 

•079 

9XZ6 

9089 

940D 

79    6  32 
61  44    8 
33  a9  51 
37  15  54 

8068 

8X(H 

8070 

•390 

80  58  21 
63  35     I 
35  ax  36 
35  3a     5 

3093 
3059 
9383 

8 

Spica 

Jupiter 

Antares 

Saturn 

Sun 

W. 
W. 
W. 
W. 
E. 

90  20  59 
7a  53  ao 
44  44  " 
31  16  35 
26  50  26 

•0x7 
ao48 
«>z6 
9055 
W6 

9a  14    7 
74  45  39 
46  37  ao 
33     8  46 
a5     5  48 

90XX 

«HX 

90X0 
9045 

«355 

94    7  a4 
76  38    9 
48  30  39 
35     I  10 
a3  ai    9 

9005 

8035 
8O04 
•038 
«3S7 

96    0  50 
78  30  48 
50  a4    7 
36  53  45 
ax  36  33 

MOX 
9030 
9000 
9033 

XI 

Sun 

aArietis 

Aldebaran 

W. 
E. 
E. 

x6    7  14 
57  53  4a 
90  43     3 

■477 
9099 
axi3 

17  48  59 
56    2  41 
88  52  24 

a47a 
axx3 

9X96 

X9  30  51 
54  la     I 
87    a    4 

3473 

8X86 

8x38 

21  12  42 
52  21  42 
85  la    3 

3477 
3x40 
9X5X 

12 

Sun 

aArietis 
Aldebaran 
Mars 

W. 
E. 
E. 
E. 

a9  39  3a 

43  15  55 

76    7  " 

XX7  ao  56 

«5a7 
aaas 

ax48 

31  ao    7 

41  a8    4 

74  19  a2 

115  31  xo 

a54X 

8243 
8243 

8I64 

33    0  23 

39  40  4X 

7a  31  58 

XX3  41  48 

3536 

8964 

8860 
8X79 

34  40  18 

37  53  48 

70  45     0 

III  5a  49 

3573 

3884 

3377 
8X96 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

Nam*  and  Dlroetioii 

Midnight 

P.L. 
of 

XVfc. 

P.L. 
of 

XVIIIJ*. 

P.L. 

of 

XXIb. 

P.L. 

of 

1" 

of  ObJMti 

DUL 

DiiL 

DiiL 

DUL 

•        f        m 

•        f '     m 

•         *         • 

•      »      • 

I 

PoUux 

W. 

90  55  48 

«78^ 

92   30   40 

•7^ 

94     5  48 

•756 

95  41  13 

•744 

Mars 

w. 

89    2  10 

•655 

90  39  50 

•644 

92  17  45 

8638 

93  55  56 

9619 

Regains 

w. 

53  57  30 

2760 

55  32  50 

«747 

57    8  a8 

^733 

58  44  24 

9719 

Antares 

E. 

46    0  ai 

8745 

44  24  41 

«733 

42  48  45 

8790 

41  12  32 

9706 

Saturn 

E. 

59     X  21 

«778 

57  26  24 

«765 

55  51  10 

•753 

54  15  40 

•739 

Venus 

E. 

64  53  53 

S068 

63  25  29 

3076 

61  56  50 

S068 

60  27  54 

3049 

Sun 

E. 

no  4a    6 

Szos 

109  14    3 

3091 

107  45  43 

3078 

106  17    6 

3009 

2 

Mars 

W. 

loa  II  14 

SSS4 

103  51  la 

•S4I 

105  31  a8 

9587 

107  la    3 

•5J3 

Regains 

W. 

66  48  4a 

064B 

68  a6  3a 

a633 

70    4  42 

86x8 

71  43  12 

•603 

Antares 

E. 

33    7  xo 

•648 

31  a9  la 

fl698 

29  50  55 

96X5 

a8  la  ao 

9600 

Saturn 

E. 

46  13  46 

•67a 

44  36  28 

8658 

42  58  52 

8644 

41  ao  57 

96.9 

Vbnus 

E. 

52  59     s 

•979 

51  28  23 

•964 

49  57  25 

8950 

48  26    9 

•935 

Sun 

E. 

98  49  51 

a989 

97  19    4 

■973 

95  48  17 

•957 

94  17  10 

9940 

3 

Regnlns 

W. 

80    I    a 

«5a4 

81  41  4a 

8308 

83  2a  44 

949a 

85     4    9 

•476 

Saturn 

£. 

33    6  a6 

«557 

31  26  3a 

1543 

a9  46  19 

•589 

28     5  46 

•5X5 

Vbnus 

E. 

40  45    4 

a86o 

39  "  54 

1843 

37  38  24 

9630 

36    4  35 

•8x5 

Sun 

E- 

86  36  aa 

•8S7 

85     3     8 

•839 

83  29  31 

8899 

81  55  32 

•805 

4 

Regains 

W. 

93  36  59 

Q9i 

95  20  43 

8377 

97     4  51 

836X 

98  49  22 

•344 

Spica 

W. 

39  33  54 

<394 

41  17  37 

a377 

43     I  45 

•359 

44  46  18 

934a 

Venus 

E. 

a8  10  53 

«749 

a6  35  18 

«739 

24  59  30 

873X 

23  23  31 

9788 

Sun 

£• 

73  59  53 

«7X7 

72  23  36 

i^ 

70  46  55 

9689 

69     9  51 

•664 

5 

Spica 

W. 

53  35  13 

M59 

55  2a  13 

«43 

57    9  36 

9887 

58  57  23 

tan 

Jupiter 

W. 

36  a9  50 

8336 

38  15  II 

no6 

40    I    a 

8886 

41  47  2a 

9968 

Sun 

E. 

60  58  39 

8580 

59  19  16 

«S6S 

57  39  30 

•547 

55  59  2a 

•53X 

6 

Spica 

W. 

6«     1  55 

8Z40 

69  51  53 

8It6 

71  42  la 

9114 

73  32  50 

9X08 

Jupiter 

W. 

5045  36 

8I8« 

52  34  28 

81^ 

54  23  43 

8x55 

56  13  19 

9X4X 

Sun 

£• 

47  33  23 

M3» 

45  51  " 

•449 

44    8  41 

•433 

42  25  53 

9498 

7 

Spica 

W. 

82  50  as 

9048 

84  42  44 

•039 

86  35  17 

803S 

88  a8    a 

9084 

Jupiter 

W. 

65  a6  II 

8083 

67  17  37 

8073 

69    9  18 

9064 

71     I  13 

•056 

Antares 

w. 

37  13  38 

8049 

39     5  56 

«to 

40  58  28 

90S8 

42  51  13 

9083 

Sun 

E. 

33  48    4 

•374 

32    3  52 

•S67 

30  19  30 

«Q68 

28  35     I 

•358 

8 

Spica 

W. 

97  54  23 

XW7 

99  48     2 

1993 

loi  41  47 

X99Z 

103  35  35 

X989 

Jupiter 

W. 

80  a3  35 

8026 

82  16  29 

8083 

84    9  28 

9080 

86    a  31 

9017 

Antares 

W. 

52  17  42 

X995 

54  "  24 

X99Z 

56     5  12 

1989 

57  59    4 

X987 

Saturn 

w. 

38  46  29 

8087 

40  39  ai 

9083 

42  3a  ao 

90x9 

44  25  a4 

90X6 

Sun 

£. 

19  52     5 

937a 

18    7  50 

•384 

16  a3  53 

9409 

14  40  a3 

8438 

IS 

Sun 

w. 

aa  54  27 

3484 

24  36     3 

i49a 

a6  17  a8 

8908 

27  58  38 

85x4 

aArietis 

E. 

50  31  44 

8x55 

48  42    9 

8x78 

46  52  59 

8x88 

45    4  14 

8906 

Aldebaran 

E. 

83  aa  21 

M65 

81  33    0 

8179 

79  44     I 

8x94 

77  55  24 

98XO 

IS 

Sun 

W. 

36  19  51 

8589 

37  59     1 

8606 

39  37  48 

8684 

41  16  II 

8648 

a  Arietis 

E. 

36    7  25 

9307 

34  21  35 

•389 

32  36  18 

•354 

30  51  37 

8380 

Aldebaran 

E. 

68  58  27 

8896 

67  la  ai 

•3x5 

65  26  43 

2334 

63  41  33 

•353 

Mars 

E. 

no    4  15 

88X8 

108  16    6 

8830 

106  28  23 

9947 

104  41     6 

-65 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

Name  and  Direction 

Noon. 

P.L. 

of 

Illh. 

P.L. 

of 

Vlh. 

P.L. 

of 

IXh. 

P.L. 
of 

I* 

of  Object 

Diff. 

Diff. 

DUL 

Diff. 

•           » 

•         r         • 

•        »       m 

•         •         m 

13 

Sun 

W. 

42  54     9 

2660 

44  31  43 

9O79 

46    8  51 

•698 

47  45  33 

•7x7 

Aldebaran 

E. 

6i  56  51 

8373 

60  12  38 

•394 

58  28  54 

•4x5 

56  45  40 

•435 

Mars 

E. 

102  54  15 

2283 

loi     7  51 

a3oa 

99  21  55 

tsao 

97  36  25 

•339 

PoUux 

E. 

103  47  32 

8363 

102     3     3 

a38o 

100  18  59 

•396 

98  35  21 

•4x7 

14 

Sun 

W. 

55  4*  33 

9818 

57  16  38 

S838 

58  50  17 

•SSP 

60  23  29 

•87* 

Aldebaran 

£. 

48  17     6 

a547 

46  36  58 

•57X 

44  57  23 

•594 

43  x8  ao 

2619 

Mars 

E. 

88  55  49 

a435 

o2  '3     4 

•455 

85  30  47 

•474 

83  48  57 

•404 

PoUaz 

E. 

90    3  50 

asii 

88  22  52 

•530 

86  42  20 

•549 

85     2  X5 

•9« 

15 

Sun 

W. 

68     3     8 

•977 

69  33  49 

•997 

71     4     5 

5017 

72  33  57 

3036 

a  Pegasi 

W. 

44    0     « 

SQIX 

45  32     7 

•9x3 

47    4    9 

•9x6 

48  36    8 

t9» 

Aldebaran 

E. 

35  "  45 

•753 

33  36  16 

•7«4 

32     X  27 

•8x5 

30  27  19 

•B4O 

Mars 

E. 

75  26  32 

2589 

73  47  22 

•fi07 

72    8  37 

•626 

70  30  X7 

•645 

Pollux 

E. 

76  48  24 

•«« 

75  10  56 

•683 

73  33  53 

970X 

71  57  15 

•7x9 

i6 

Sun 

W. 

79  57  30 

sn7 

81  25     7 

3x44 

82  52  23 

S162 

84  19  18 

3x78 

a  Pegasi 

w. 

56  14    4 

a9S8 

57  45    9 

•9G7 

59  16     3 

•977 

60  46  45 

•986 

Mars 

E. 

6a  24  47 

•733 

60  48  51 

•730 

59  13  18 

•767 

57  38    7 

•783 

Pollux 

E. 

64    0    7 

iBzo 

62  25  52 

sSaS 

60  52    0 

•B45 

59  18  30 

2862 

ReguluB 

E. 

100  48  12 

•771 

99  13     6 

•787 

97  38  21 

■802 

96    3  56 

28x8 

x? 

Sun 

W. 

91  29    9 

S»55 

92  54  13 

3^69 

94  19     X 

S^8s 

95  43  33 

3«6 

a  Pegasi 

W. 

68  17  13 

V>S5 

69  46  42 

3045 

71  15  59 

3055 

7245    4 

3064 

oArietis 

W. 

24  40  50 

99S4 

26  II  23 

•985 

27  4X  54 

•089 

29  xa  ai 

Mars 

£. 

49  47  24 

fl86x 

48  14  15 

e876 

46  41  26 

•89X 

45    8  55 

■005 

Pollux 

£. 

51  36  26 

«45 

50     5     4 

•96X 

48  34     2 

•977 

47    3  20 

•993 

Regulus 

E. 

88  x6  37 

•888 

8644    3 

•90X 

85  XX  45 

•9x3 

83  39  43 

•9^6 

i8 

Sun 

W. 

102  4a  31 

3355 

104    5  39 

3366 

105  28  34 

3376 

106  51  18 

3386 

a  Pegasi 

W. 

80    7  39 

3109 

8x  35  38 

3xx8 

83    3  26 

3x26 

84  3X     4 

3x33 

aArietis 

W. 

36  43  10 

SOW 

38  12  58 

3026 

39  42  39 

3032 

41  12  12 

3033 

Mars 

E. 

37  30  47 

•973 

36    0     I 

2986 

34  29  31 

3000 

32  59  18 

30x4 

Pollux 

E. 

39  34  52 

3074 

38    6  II 

3091 

36  37  51 

SX09 

35    9  52 

sm 

Regulus 

E. 

76     3  15 

99S0 

74  32  37 

•990 

73     2  12 

•999 

7X  3X  58 

3008 

19 

Sun 

W. 

113  42  21 

SiV 

"5     4     7 

3434 

116  25  45 

344X 

117  47  X5 

3446 

a  Pegasi 

W. 

91  46  58 

3x70 

93  13  43 

3176 

94  40  21 

S182 

96    6  52 

3x88 

a  Arietis 

W. 

48  38  14 

3064 

50     7     8 

3069 

51  35  56 

3073 

53     4  38 

3077 

Regulus 

E. 

64     3  24 

3047 

62  34    9 

305a 

61     5     I 
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•8x5 

Pollux 

W. 

75  a9  48 

2862 

77    a  55 

S85S 

78  36  X2 

•846 

80    9  40 

8838 

Regulus 

w. 

38  28     7 

a85z 

40     I  29 

a84x 

41  35    4 

883Z 

43    8  52 

8881 

Jupiter 

E. 

34  II  54 

•883 

32  39  13 

8880 

31     6  29 

•879 

a9  33  43 

8877 

Antares 

E. 

61  33  53 

t88Z 

59  59  53 

aSzs 

58  25  44 

8807 

56  51  a5 

•798 

Saturn 

E. 

76  23  59 

•84a 

74  50  25 

a833 

73  16  40 

8885 

71  4a  45 

88z7 

Venus 

E. 

106  47  18 

SaoB 

105  21  20 

S80Z 

103  55  la 

3193 

102  28  53 

3x83 

a8 

Mars 

W. 

90    6  20 

2:75 

91  41  20 

«7«7 

93  16  31 

•759 

94  51  53 

8751 

Pollux 

W. 

87  59  47 

8795 

89  34  22 

8785 

91     9    9 

■777 

9a  44     7 

•7C9 

Regulus 

w. 

51     0  58 

a773 

5a  36     I 

ves 

54  II  17 

•754 

55  46  45 

•744 

Antares 

E. 

48  57     9 

9758 

47  ai  46 

4749 

45  46  XX 

•74X 

44  10  25 

•73* 

Saturm 

E. 

63  50  28 

«775 

62  15  28 

8766 

60  40  x6 

•758 

59    4  53 

■749 

Venus 

E. 

95  14  40 

S138 

93  47  17 

3X«9 

92  19  4a 

3x19 

90  51  56 

31X0 

t 

aAquiltt 

E. 

xoa    6  xo 

Si8a 

100  41  S7 

3«^ 

99  16  47 

S«S4 

97  51  4a 

SHI 
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AT  GREENWICH  APPARENT  NOON. 


t 

I 


THE  SUN'S 


Apparent 
Right  Ascension. 


DiiLfor 
I  Hoar. 


Appsrent 
Declination. 


Di£  f6r 
I  Hoar. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Bqnationoff 

Timob 

to  be 

Added  to 

Apparent 

Time. 


Diftfor 
z  Hoar. 


Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/J\r. 

Mod. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat 


h  m   t 

aa  48  51.13 

22  5a  35-49 
aa  56  19.37 

a3  o  2.79 

23  3  45-79 
23  7  28.36 

23  II  10.54 

23  14  52.34 
23  18  33.78 

23  aa  14.87 
23  25  5563 
23  29  36.09 

23  33  16.24 
23  36  56.12 
23  40  35-73 

23  44  15-10 
23  47  5424 
23  51  33-18 

a3  55  11.92 

23  58  50-50 
o    2  28.93 

o  6  7.23 
o  9  45-43 
o  13  23.54 

o  17  1.60 
o  20  39.62 
o  24  17.64 

o  27  55.66 

o  31  33-73 
o  35  11.85 
o  38  50.06 


t 

9.358 
9.338 
9-319 

9.301 
9.283 
9.266 

9.250 

9.234 
9.219 

9.205 
9-192 
9-179 

9.167 
9-156 
9-145 

9-135 
9.Z26 
9. 1 18 

9.X11 
9.105 
9.099 

9-094 
9.090 
9.087 

9.085 
9.084 
9.084 

9.085 
9-089 
9.091 

9-094 


7  32  57-5 
7  10  6.5 
647    9.4 

6  24  6.4 
6  057.9 
5  37  44-5 

5  14  26.4 
451  4-0 
4  27  37-9 

4  4  8-3 
3  40  35-7 
3  17    0.5 

a  53  23.2 
a  29  43.9 
2    6    3.3 

I  42  ai.7 
I  18  39.4 
o  54  56.8 

o  31  14-3 
o  7  32.3 
o  16    9.0 

0  39  49.0 

1  3  27.6 
I  a7    4.4 

1  50  39.0 
a  14  ii.a 

2  37  40-5 

3  I  6.7 
3  24  29.4 

3  47  48-4 

4  "    3-2 


+56.99 
57.25 
57-50 

+57-74 
57.96 
58.Z6 

+58.34 
58.51 
58.66 

+58.79 
58.91 
59.01 

+5909 
5916 
59.21 

+59.25 
59.27 
59-27 

+59*26 

59.24 
59.20 

+59.14 
59.07 
58-99 

+58.89 
58.78 
58.66 

+58.52 
58.37 
58.21 

58.03 


6  10.46 

6  io.ai 

6  9.96 

6  9.71 

6  9-45 

6  9.19 

6  8.93 

6  8,67 

6  8.41 


8.15 
7.88 
7.6a 

7.35 
7.09 

6.83 

6-57 
6.30 
6.04 

5.77 
5-50 
5-23 

4.96 
4.69 
4-42 

4-15 
3.87 
3-59 


6  3.31 

6  3.03 

6  2.75 

6  2.47 


65.43 
65.36 
65.29 

65-23 
65-17 
65.11 

65-05 
64.99 
64.93 

64.88 
64.83 
64.79 

64-75 
64.71 
64.67 

64.64 
64.61 
64.59 

64-57 
64-55 
64-53 

64-52 
64.51 
64.50 

64-49 
64.49 
64.49 

64.49 
64.49 
64.50 
64.51 


"  31-54 
la  19.37 
la    6.73 

II  53.64 
II  40.12 
II  26.18 

II  11.84 
10  57.13 
10  42.06 

10  26.64 

10  10.89 

9  54-84 


38.48 

ai.85 

4.96 

47.82 
30.46 
ia.89 


7  55.13 
7  37.ao 

7  19-13 


0.93 
42.62 
24.24 

579 
47-31 
28.82 


o  42  28.37      9.099  N.  4  34  13.5    +57.83     16    a.i8    64.5a 


5  10.35 

4  51.91 

4  33-53 

4  15.23 

3  57-04 


• 
0.497 

0.517 
0.536 

0.554 
0.572 
0.589 

0.605 
0.620 
0.635 

0.649 
0.662 
0.675 

0.687 
0.698 
0.709 

0.719 
a728 
0.736 

0.743 
0.750 
0.756 

0.76Z 
0.764 
0.767 

0.769 
0.770 
0.770 

0.769 

0.767 
0.764 
0.760 

0.755 


NoT&r-The  mean  time  of  aemidiameter  passing  may  be  foand  by  snbtracting  o^.x8  from  the  ddereal  timeii 
TTlie  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  aoath  deolinations  are 
declinations  increasing. 


north 


u. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

\, 

1 

1 
"8 

1 

1 

S 
1 

1 

Bqnadon  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

Dili:  for 
I  Hoar. 

Sidereal 

Time^ 

or 

Right  Ascension 

of 

Mean  Son. 

Apparent 

DiiLfor 
I  Hour. 

Apparent 
Declinatioa 

DiflCfor 
I  Hour. 

Wed. 
Thur. 
Frid. 

I 

a 
3 

h     m        • 
22   48   49.18 

22  52  33-57 
22  56  17.49 

• 
9.360 
9.340 
9.320 

S.   7  33    9.5 
7  10  18.4 
6  47  21.0 

-•■56.99 
57.26 

57.51 

12    31.64 
12    19.48 
12      6.84 

s 
0.496 
0.516 
0.536 

h      m        • 
22    36    17.54 
22    40    14.09 
22    44    10.64 

Sat 

SUN. 

Mod. 

4 

1 

23    0    0.95 
23     3  43.98 
23     7  26.60 

9.301 
9.284 
9.267 

6  24  17.9 
6     I     9.3 
5  37  55.6 

+57.75 
57.97 
58.17 

"    53.75 
II    40.23 
II    26.29 

0.555 
0.572 

0.589 

22   48      7.20 
22    52      3.75 
22    56      0.30 

Tues. 
Wed. 
Thur. 

7 

8 

9 

23  II     8.82 
23  14  50.66 
23  18  32.14 

9.251 
9.236 
9.221 

5  14  37-3 
4  51  14.8 
4  37  48.4 

+58.35 
58.52 
58.67 

II    11.96 
10   57.25 
10   42.17 

0.605 
0.620 
0.635 

22  59   56.86 

23  3  53-41 
23    7  49.96 

Frid. 

Sat. 

SUN. 

lO 
XI 
12 

23  22  13.27 
23  25  54.08 
23  29  34-57 

9.207 

9.194 
9.181 

4    4  18.6 
3  40  45-8 
3  17  10.3 

+58.80 
58.92 
59.02 

10   26.75 
10   II.OI 

9  54-95 

0.649 
0.663 
0.675 

23    II    46.52 
23    15    43.07 
23    19   39-62 

Mon. 
Tues. 
Wed. 

13 
15 

23  33  14-77 
23  36  54-69 
23  40  34-35 

9.169 
9.158 
9.X47 

2  53  32.7 
2  29  53.2 
a    6  ia.3 

+59.10 

59.17 
59.22 

9  38.60 
9  21.96 
9    5.07 

0.687 
0.698 
0.709 

23    23    36.17 
23    27    32.73 
23    31    29.28 

Thur. 
Frid. 
Sat 

i6 

17 
i8 

23  44  13.76 
23  47  52.95 
23  51  31.93 

9.137 
9.Z28 
9.120 

I  4a  30.4 
I  18  47.8 
0  55    4-9 

+59.26 
59.28 
59.28 

8  47.93 
8  30.56 
8  12.99 

0.719 
0.728 
0.736 

23  35  25.83 
23  39  22.38 
23  43  18.94 

SUN. 

Mon. 

Tues. 

19 

20 
21 

23  55  10.72 

23  58  49-34 

0    2  27.82 

9."3 
9.Z06 
9.100 

0  31  2x2 

S.  0    7  39.8 
N.  0  16     1.7 

+59-27 
59-25 
59.21 

7  55.23 
7  37.30 
7  19.22 

0.744 
0.750 
0.756 

23  47  15.49 
23  51   12.04 
23  55     8.60 

Wed. 
Thur. 
Frid. 

22 

23 
24 

0    6    6.17 
0    9  44.41 
0  13  22.57 

9.095 
9.092 
9.089 

0  39  42.1 

1  3  21.0 
I  26  58.1 

+59.15 
59.08 
59.00 

7     1.02 
6  42.71 
6  24.32 

0.761 
0.765 
0.767 

23  59     5-^5 
0     3     1.70 
0    6  58.26 

Sat. 

SUN. 

Mon. 

25 
26 
27 

0  17    0.68 
0  20  38.75 
0  24  x6.8i 

9.087 
9.086 
9.086 

1  50  330 

2  14    5-5 
a  37  35-1 

+58.90 
58.79 
58.67 

6     5.87 

5  47-39 
5  28.90 

0.769 
0.770 
0.770 

0  10  54.81 
0  14  51.36 
0  18  47.91 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

0  27  54.88 
0  31  32.99 
0  35  II. 16 
0  38  49.41 

9.087 
9.089 
9.092 
9.096 

3     I     1.6 
3  24  24.7 

3  47  440 

4  10  59.0 

+58.53 
58.38 
58.22 
58.04 

5  10.41 
4  5197 
4  33-59 
4  15-29 

0.769 

0.767 
0.764 
0.760 

0  22  44.47 
0  26  41.02 

0  30  37-57 
0  34  34.12 

Sat 

32 

0  42  27.77 

9.Z01 

N.  4  34     9-7 

+57.84 

3  57-09 

0.756 

0  38  30.68 

NoTB.— The  aemldiameter  for  meaz 

The  tifcn  +  prefixed  to  the 

decreasing,  north  declini 

1  nooQ  may 
hoarly  chan 
itions  incret 

be  assumed  the  same 
%•  of  declinatioa  ind 
laing. 

as  that  for 
icates  that  s 

apparent  noon, 
oath  declinatio 

oaare 

Diff.  for  I  Hoar, 

+  9^.8565. 
(Table  ni.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

• 

1 

Logcarithm 

otth. 

Radlna  Vector 

otth* 

Bwtb. 

Die  for 
I  Hoar. 

'   Mean  Time 

of 
Sidereal  Noon. 

TRUE  LONCrrUDB. 

Dlff.  for 
xHonr. 

LATITUDE. 

X 

V 

I 
2 

3 

60 
61 
63 

340  43  19.5 

341  43    38.3 

34a  43  35-3 

»          m 

42  53-3 

43  1-9 
43    8.9 

m 
150.40 
150.33 
150.27 

—  0.43 
0.36 
0.36 

9.9961959 
9.9963075 
9.9964205 

46.8 
47-3 

h     m        s 
I    23   28.75 
I    19   32.84 
I    15    36.93 

4 

63 
64 

65 

343  43  40-9 

344  43  45-0 

345  43  47.5 

43  14-4 
43  18.4 
43   30.8 

150.21 
I5O.X4 
150.07 

-0.15 

—  0.03 
+  0.10 

9.9965347 
9.9966500 
9.9967659 

+47-8 
48.8 
48.5 

I    II    41.03 
I      7   45.12 

I     3  49-21 

7 
8 

9 

66 
67 
68 

346  43  48.3 

347  43  47-5 

348  43  45-0 

43  21.5 
43  30.6 
43  18.0 

z  50.00 

149.93 
149.86 

+  0.33 

0.35 
0.46 

9.9968837 
9.9969998 
9.9971 175 

+48.7 
48.9 

49-1 

0  59  53.31 

0  ss  57.40 

0  52     1.49 

lO 

II 

13 

69 
70 

71 

349  43  40-7 

350  43  34-6 

351  43  36.6 

43  13-6 
43     7-4 
42  59-3 

149.79 
149.71 
149-63 

+  0-54 
0.61 

0.63 

9.9972354 
99973536 
9.9974719 

+49.2 
49.3 
49.4 

0  48     5-58 
0  44    9.68 
0  40  13.77 

13 
'5 

73 
73 
74 

353  43  16.4 

353  43     4-3 

354  42  50-1 

42  490 
4a  36.8 

43  33.5 

149.54 

149-45 
149.36 

+  0.64 
0.61 
0-55 

9.9975902 
9.9977086 
9.9978271 

+49.4 
49.4 
49.4 

0  36  17.86 
0  32  21.96 
0  28  26.05 

i6 

17 
i8 

77 

355  42  33.6 

356  43  15.0 

357  41  540 

43    5.9 
41  47.3 
41  36.1 

149.27 

149.17 
149.07 

+  0.47 
0.36 
0.34 

9-9979457 
9.9980646 
9.9981838 

+49.5 
49.6 

49.7 

0  24  30.14 
0  20  34.24 
0  16  38.33 

19 

30 

ai 

78 

79 
80 

358  41  30.8 

359  41     5-3 
0  40  37.3 

41     3.8 
40  37.3 
40    9,1 

148.98 
148.88 
148.79 

+  0.11 

—  0.03 

0.16 

9.9983032 
9.9984233 
9-9985437 

+49.9 
50.x 

50.3 

0  12  42.42 
0    8  46.52 
0    4  50.61 

33 
33 
34 

81 
83 
83 

I  40    7.3 
3  39  34.8 
3  39    0.1 

39  38.9 
39     6.4 
38  316 

148.69 
148.60 
148.51 

—  0.38 

0.38 
0.47 

9.9986648 
9^987866 
9.9989091 

•f50.6 
50.9 
51.2 

0     0  54.70  J 
(23    56  58.79  f 
23  53     2.88 
23  49    6.98 

a5 

36 
37 

84 
85 
86 

4  38  234 

5  37  44-4 

6  37    3.4 

37  54-8 
37  15-7 
36  34.6 

148.42 

148.33 
148.25 

—  0.53 

0.55 
0.54 

9.9990325 
9.9991565 
9.9992815 

+51.5 
51.8 
52.2 

23  45  11.07 
23  41  15.16 
23  37  19.26 

38 
39 

30 
31 

87 
88 

89 
90 

7  36  30.4 

8  35  35-5 

9  34  487 
10  34    0.0 

35  515 
35    6-5 
34.19-6 
33  30.8 

X48.X7 
148.09 
148.OZ 
147.93 

-  0.5J 
0.44 

0.35 
0.34 

9.9994070 

9-9995333 
9.9996604 
9.9997877 

+52.5 
52.8 
53.0 
53.1 

23  33  23.35 
23  29  27.44 

23  25  31.54 
23  21  35-63 

32 

91 

"  33    9-5 

33  40.3 

147.86 

-0.13 

9.9999154 

+53.2 

23  17  39.72 

Noti 

i 

nmban  in  oolmnii  X 
iooz  of  Jannmrj  o'a 

correspond  to  tbo  tnio  oqiii 

taoi  of  th*  date;  in  colnnm  V  to 

the  mean 

Diff.  for  X  Honr, 
-9».8296. 

CTable  IL) 

IV. 
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GREENWICH 

MEAN  TIME 

1 

o 

1 

THE  MOON'S 

SBMIDIAUBTBK. 

HORIZOKTAL  PARALLAX. 

UPPER  TRANSIT. 

• 

ACE. 

Moon. 

Midnlcht 

Moon. 

DiS.  tor 
I  Hour. 

Midnight 

DIO.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 

I  Hour. 

Noon. 

I 

2 

3 

* 
15    22.2 
15    312 
15   40.9 

9               » 

15   26.6 
15    36.0 
15   46.0 

r           m 

56  17.8 

56  508 

57  26.6 

m 

+  I.3I 
1.43 

X-54 

m 

56  33-9 

57  8.4 
57  45-4 

* 

+1-37 
X.49 
X.58 

h       m 

15  21.5 

16  12.6 

17  7-4 

m 

2.06 
2.21 
2.35 

d 
19. 1 
20.1 
2I.I 

4 
5 
6 

15  51-3 

16  1.8 
16  12.0 

15  56.5 

16  7.0 
16   16,7 

58    4-6 

58  43-4 

59  20.8 

-•-1.60 
i,6o 
1.48 

58  24.0 

59  2.4 
59  38.1 

•fx.62 
X.56 
x-37 

18  5.2 

19  4.9 

20  4.8 

2.46 
2.50 
2.48 

22.1 
23.1 
24.1 

7 
8 

9 

16   3I.O 
16   37.8 
16   31.3 

16  24.7 
16   30.0 
16  31.6 

59  53-7 

60  18.6 
60  31.7 

0.80 
+0.25 

60    7.4 
60  26.8 
60  32.9 

+X.03 

+0.54 
-0.06 

21     3-4 

21  59.6 

22  53.6 

2.39 
2.29 
2.20 

251 
36.1 
37.1 

lO 

II 

13 

16   30.9 
16   26.3 

i6  17.7 

16   29.0 
16   22.5 
16    12.2 

60  30.3 
60  13.3 
59  41-8 

-0.38 

Z.02 

1-57 

60  23.7 
59  59-2 
59  31.5 

-0.70 
1.3X 
X.79 

23  45-7 

6 
0  36.8 

2.X4 
1.Z2 

28.1 

29.1 

0.7 

13 
14 
15 

16    6.0 
15  524 
15  380 

15  59-4 
IS  45-2 
15  31.0 

58  58.8 
58    8.6 

57  159 

-1.96 

2*Z7 

s.x8 

58  34-3 
57  42.3 
56  50-1 

-2.09 
2.X9 

2.XX 

1  27.6 

2  18.9 

3  10.8 

S.X2 

2-X5 
2.X8 

1-7 
3.7 

3-7 

16 

17 
18 

15    24-2 

15  II-8 
15     1-7 

15  17.8 
15    6.5 
H  57-5 

56  25.2 
55  39-8 
55    2.4 

-2.02 

1-73 
1.36 

56     1.6 
55  20.0 
54  47.2 

-X.89 

X.55 

X.16 

4    3.2 

4  55.6 

5  47-2 

2.X9 
2.17 
2.X2 

4-7 

•  5-7 

6.7 

19 
20 

31 

14  54-1 
14  49.3 
14  47.2 

14  51-3 
14  47.9 
14  47.1 

54  34-5 
54  i6-8 
54    9-3 

-0.95 

0.52 

-0.1 1 

54  24.4 
54  ".8 
54    9-1 

-0.74 
-O.3X 

io.o8 

6  37.4 

7  25.5 

8  11.6 

2.05 

X.96 

X.88 

7-7 
8.7 

9-7 

33 
33 
24 

14  47-7 
14  50-6 
14  55-5 

14  48.9 
14  52.8 
14  58.4 

54  "-3 
54  21.9 
54  39-6 

40.27 
0.60 
0.86 

54  156 

54  29-9 
54  50.6 

+0.44 
0.74 
0.97 

8  55.7 

9  38.5 
10  20.6 

i.8x 
X.76 
x-75 

10.7 
1 1.7 
12.7 

25 
26 
37 

ij     1.8 

15     9-3 
15  17.3 

15    5-4 
15  131 
15  31.3 

55    2.9 
55  300 
55  59-4 

+1.06 
z.x8 
X.25 

55  161 

55  44-5 

56  145 

+X.13 
X.22 
X.26 

11     2.8 

11  45-9 

12  30.9 

X.77 
X.83 
X.92 

13-7 
14.7 

157 

sS 

29 
30 

3« 

15  25.4 
15  33-6 
15  414 
15  48.9 

15  29.S 
15  37-5 
15  45-3 
15  52.5 

56  29.6 

56  59-6 

57  28.5 
57  56.0 

+1.25 
X.23 
z.x8 

I.XX 

56  44-7 

57  14-2 

57  42.5 

58  9.1 

+X.25 
1.20 
X.15 
1.08 

13  18.4 

14  9.2 

15  3-4 

16  0.5 

2.05 
2.19 
2.32 

2.42 

16.7 
17.7 
18.7 
19.7 

32 

15  56.0 

15  59-3 

58  31.8 

+X.03 

58  34-0 

+0.99 

16  59.2 

2.46 

20.7 
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GREENWICH 

MEAN  TIME. 

. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

DiiLfor 

Hoar. 

Right 

Diff.  for 

Declinatioa 

DifLfor 

Ascension. 

I  Minute. 

z  Minute. 

I  Minute. 

X  Minute. 

WI 

:dnes] 

3Ay  I. 

FRIDAY  3. 

h     m       s 

8 

•         »          m 

m 

h    m       • 

a 

•       »       » 

m 

O 

13  27  53-00 

8.0728 

S.I4   21    12.3 

XO.995 

0 

15   13  32.68 

2.3363 

S.2I    38    14.8 

6.758 

I 

13  29  57-52 

2.0-/77 

14  32  10.2 

10.934 

I 

15   15   53.03 

2.34x9 

21    44    56.8 

6. 641 

2 

13  32     2.33 

3.0827 

14  43     4-4 

10.872 

2 

15   18   13.71 

2.3474 

21    51    31.7 

6.52a 

3 

13  34     7-44 

2.0876 

14  53  54-8 

10.808 

3 

15  20  34.72 

3.3530 

21  57  59.4 

6.402 

4 

13  36  12.84 

2.0925 

15     4  41.4 

10.745 

4 

15  22   56.07 

a. 3585 

22      4    20.0 

6.282 

5 

13  38  18.54 

2.0976 

15  15  24.2 

XO.680 

5 

15  25    17.74 

2.3640 

22    10    33.2 

6.159 

6 

13  40  24.55 

a. 1027 

15  26     3.0 

zo.6x3 

6 

15  27  39.75 

a. 3695 

22    16    39.1 

6.036 

7 

13  42  30.86 

a.  1077 

15  36  37.8 

10.546 

7 

15   30     2.08 

a.  3749 

22    22    37.5 

5.9XZ 

8 

13  44  37-48 

2.1x29 

15  47     8.5 

10.477 

8 

15  32  24.74 

a.3803 

22    28    28.4 

5.786 

9 

13  46  44.41 

2.XX81 

15  57  35-1 

XO.407 

9 

15  34  47.72 

2.3857 

22    34    II. 8 

5.660 

lO 

13  48  51-65 

a.x233 

16     7  57.4 

ZO.336 

10 

15  37  11.02 

a. 39x0 

22  39  47.6 

5.53a 

II 

13  50  59-21 

2.1286 

16  18  15.4 

10.264 

IX 

15  39  34-64 

a. 396a 

22  45  15-7 

5.403 

12 

13  53     7.08 

a.  1338 

16  28  29.1 

10.191 

12 

15  41  58.57 

2.40x5 

22    50   36.0 

5.373 

13 

13  55  15-27 

t.x39a 

16  38  38.3 

ZO.Z16 

13 

15  44  22.82 

2.4067 

22  55  48.5 

5.143 

14 

13  57  23.78 

a.  1445 

16  48  43.0 

ZO.041 

14 

15  46  47.37 

2.41x7 

23      0    53.0 

5.009 

15 

13  59  32.61 

a. 1499 

16  58  43.2 

9.964 

15 

15  49  12.23 

2.4169 

23     5  49-6 

4.877 

i6 

14     I  41.77 

a. 1553 

17     8  38.7 

9.886 

16 

15  51  37.40 

2.4220 

23  10  38.2 

4.743 

17 

14     3  51-25 

a. 1607 

17  18  29.5 

9.807 

17 

15  54     2.87 

2.4369 

23  15  18.7 

4.607 

i8 

14     6     1.05 

2.1662 

17  28   15.5 

9.7a6 

18 

15  56  28.63 

a.43x8 

23  19  51.0 

4.470 

19 

14     8  II. 19 

2.X717 

17  37  56.6 

9.645 

19 

15  58  54.69 

a. 4367 

23  24  15.1 

4.333 

20 

14  10  21.66 

2.1772 

17  47  32.9 

9.562 

20 

16     I  21.03 

a. 4414 

23  28  31.0 

4.X95 

21 

14  12  32.46 

2.X827 

17  57     4.1 

9.478 

21 

16     3  47.66 

2.446a 

23  32  38.5 

4.055 

22 

14  14  43-59 

2.X883 

18     6  30.3 

9>S93 

22 

16     6  14.58 

a.4509 

23  36  37.6 

3.9x5 

23 

14  16  55.06 
T] 

2.1940 
aURSD 

S.18  15  51.3 
AY  2. 

9.307 

a3 

16     8  41.77 
S^ 

a. 4554 

lturd. 

S.23  40  28.3 
AY  4. 

5.773 

0 

14  19     6.87 

a. 1996 

S.18  25     7.1 

9.2x9 

0 

16  II     9.23 

a.  4600 

S.23  44  10.4 

S.ftx 

I 

14  21  19.01 

a.  2052 

18  34  17.6 

9.131 

I 

16  13  36.97 

a.4645 

23  47  44.0 

3.488 

2 

14  23  31-49 

a.2io8 

18  43  22.8 

9.04a 

2 

16  16     4.97 

a. 4689 

23  51     9-0 

3.344 

3 

14  25  44.31 

a.  2x65 

18  52  22.6 

8.950 

3 

16  18  33.24 

a.473a 

23  54  25.3 

3*199 

4 

14  27  57-47 

2.2222 

19     I  16.8 

8.857 

4 

16   21       1.76 

2.4774 

23  57  32.9 

S.053 

•5 

14  30  10.97 

2.2278 

19  10     5.5 

8.764 

5 

16    23    30.53 

2.4816 

24     0  31.7 

a.906 

6 

14  32  24.81 

2.2336 

19  18  48.5 

8.669 

6 

16   25    59.55 

2.4857 

24     3  21.6 

a.  758 

7 

14  34  39-00 

a. 2393 

19  27  25.8 

8.573 

7 

16    28    28.82 

a.  4897 

24     6     2.7 

3.6X0 

8 

14  36  53.53 

2.2450 

19  35  57.3 

8.477 

8 

16   30    58.32 

a.  4937 

24     8  34.8 

3.461 

9 

14  39     8.40 

2.2507 

19  44  23.0 

8.379 

9 

16    33    28.06 

a.  4975 

24  10  58.0 

3.3XX 

lO 

14  41  23.61 

2.2564 

19  52  42.8 

8.279 

10 

16   35    58.02 

a.  5012 

24  13  12. 1 

3.X60 

II 

14  43  39.17 

2.2622 

20     0  56.5 

8.178 

II 

16   38    28.20 

2.5049 

24  15  17.2 

3.008 

12 

14  45  55-07 

2.2679 

20     9     4. 1 

8.076 

12 

16   40    58.61 

2.5086 

24  17  13. 1 

1.856 

13 

14  48   11.32 

a. 2737 

20  17     5.6 

7.973 

13 

16  43  29.23 

2.5iao 

24  18  59.9 

1.703 

14 

14  50  27.91 

2.2794 

20  25     0.8 

7.868 

14 

16  46     0.05 

a. 5x53 

24  20  37.5 

X.549 

15 

14  52  44.85 

2.2852 

20  32  49.7 

7.762 

15 

16  48  31.07 

2.5186 

24  22     5.8 

X.395 

i6 

14  55     2.13 

2.2908 

20  40  32.3 

7.656 

16 

i6  51     2.28 

2.53x7 

24  23  24.9 

1.240 

17 

14  57  19.75 

2.2966 

20  48     8.4 

7.547 

17 

16  53  33.68 

2.5249 

24  24  34.6 

1.084 

i8 

14  59  37-72 

a. 3023 

20  55  38.0 

7.438 

18 

16  56     5.27 

2.5279 

24  25  35.0 

0.927 

19 

15     I  56.03 

2.3080 

21      3      I.O 

7.328 

19 

16  58  37.03 

a. 5308 

24  26  25.9 

0.770 

20 

15     4  14.68 

a.  3137 

21  10  17.4 

7.ai7 

20 

17     I     8.97 

a. 5337 

24  27     7.4 

0.613 

21 

15     6  33.67 

a. 3193 

21  17  27.0 

7.103 

21 

17     3  41.07 

a. 5363 

24  27  39.5 

0.456 

22 

15     8  53.00 

a. 3350 

21    24   29.8 

6.990 

22 

17     6  13.33 

3.5389 

24  28     2.1 

0.397 

23 

15  II  12.67 

a.S307 

21    31    25.8 

6.875 

23 

17     8  45.74 

3.5414 

24  28  15.2 

-O.X37 

24 

15  13  32.68 

3.3363 

S.2I    38    14,8 

6.758 

24 

17  II  18.30 

3.5438 

S.24  28  18.6 

•f0.032 

Vh 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right       • 

Diff.  for 

Declination. 

Diff.  for 

XI  our. 

RiRht 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minate. 

iMinnte. 

Ascensioa 

X  Minnte. 

X  Bfinnte. 

C 

>UNDA^ 

5^5. 

TUESDAY  7. 

h 

m       • 

a 

^    •      '      • 

m 

h    m       t 

a 

•                    m 

• 

O 

17 

II    18.30 

«.5438 

S.24  28  18.6 

.fcoaa 

0 

19   14     5.55 

3.3336 

S.2I    21    29.5 

7.667 

I 

17 

13   51.00 

a.546x 

24  28  12.5 

o.x8x 

I 

19   16  37.43 

a.  5301 

21    13   45.0 

7.816 

2 

17 

16  23.83 

a. 5483 

24  27  56.9 

0.341 

2 

19   19     9.16 

a. 5374 

21     5  51.6 

7.962 

3 

17 

i8  56.79 

a.55Q3 

24  27  31.6 

0.503 

3 

19   21    40.72 

a.5347 

20  57  49.5 

8.X07 

4 

17 

21  29.87 

t.55« 

24  26  56.6 

0.664 

4 

19   24    12.12 

3.5220 

20   49   38.7 

8.a53 

5 

17 

24     3.06 

a. 5541 

24  26  1 1.9 

0.835 

5 

19    26   43.36 

3.5193 

20   41    19.2 

8.396 

6 

17 

26  36.36 

a. 5558 

24  25  17.6 

0.986 

6 

19    29    14.42 

8.5163 

20   32    51.2 

8.337 

7 

17 

29     9.76 

«.5575 

24  24  13.6 

X.148 

7 

19  31  45-31 

a.3133 

20   24    14.7 

8.679 

8 

17 

31  43.26 

a.  5591 

24  22  59.8 

X.311 

8 

19  34  16.02 

a. 5103 

20    15   29.7 

8.830 

9 

17 

34  16.85 

8.5604 

24  21  36.3 

X.473 

9 

19  36  46.55 

a.  5073 

20     6  36.3 

8.959 

lO 

17 

36  50.51 

«.56x7 

24  20    3.1 

1.635 

10 

19  39  16.89 

3.5043 

19  57  34.6 

9.097 

IX 

17 

39  24.25 

a.  5629 

24  18  20.1 

1.798 

II 

19  41  47-05 

3.5010 

X9  48  24.6 

9.335 

12 

17 

41  58.06 

a.  5640 

24  16  27.3 

X.963 

12 

19  44  17.01 

3.4977 

19  39     6.4 

9.370 

13 

17 

44  31.93 

a.  5649 

24  14  24.7 

3.X24 

13 

19  46  46.78 

3.4945 

19  29  40.2 

9.504 

14 

17 

47     5.85 

a.3657 

24    12    12.4 

3.387 

14 

19  49  16.35 

3.49x3 

19  20     5.9 

9.638 

15 

17 

49  39.82 

a. 5663 

24      9    50.2 

a.451 

15 

19  51  45.72 

3.4878 

19  10  23.6 

9.770 

i6 

17 

52  13-83 

•.5671 

24    7  18.3 

3.6X3 

16 

19  54  14.89 

3.4845 

19     0  33.5 

9.900 

I? 

17 

54  47.87 

•.5676 

24    4  36.6 

a.777 

17 

19  56  43.86 

3.48XX 

18  50  35.6 

X0.030 

i8 

17 

57  21.94 

a.5680 

24     1  45-1 

3.940 

18 

19  59   £2.62 

a.4775 

18  40  29.9 

XO.X58 

19 

17 

59  56.03 

a. 5683 

23  58  43.8 

3.10a 

19 

20     I  41.16 

3.4740 

18  30  16.6 

xo.a85 

20 

i8 

2  30.14 

a. 5685 

23  55  32.8 

S.a63 

20 

20     4     9.50 

a. 4706 

x8  19  55.7 

X0.4XX 

2X 

i8 

5     4.25 

a. 5686 

23  52  12.0 

S.4a8 

21 

20    6  37.63 

a. 4670 

x8    9  27.3 

10.535 

22 

i8 

7  38.37 

a. 5687 

23  48  41.4 

3. 393 

22 

20    9     5.54 

3.4633 

17  58  51.5 

XO.658 

23 

i8 

10  12.49 

lONDA 

S.23  45     i.o 

y  6. 

S«7SS 

23 

20  XX  33.23 
WE 

a.4597 
DNESE 

S.17  48    8.3 
>Ay  8. 

W.779 

O 

i8 

12  46.59 

a.  5683 

s.23  41  ix.o 

8.9x3 

0 

20  14    0.71 

3.4563 

S.17  37  18.0 

X0.898 

I 

i8 

15  20.67 

a.  5678 

23  37  11.2 

4.077 

X 

20  16  27.97 

a.4535 

17  26  20.5 

XI. 017 

2 

i8 

17  54.73 

a. 5673 

23  33     1.7 

4.339 

2 

20  18  55.01 

3.4487 

17  15  15.9 

11.135 

3 

i8 

20  28.75 

a. 5667 

23  28  42.5 

4.401 

3 

20  21  21.82 

3.4450 

17     4     4-3 

XI. 251 

4 

i8 

23     2.74 

a.566x 

23  24  13.6 

4.563 

4 

20   23    48.41 

3.4413 

16  52  45.8 

11.363 

5 

i8 

25  36.68 

a. 5653 

23  19  35.1 

4.73a 

5 

20   26    14.78 

3.4376 

16  41  20.5 

11.477 

6 

i8 

28  10.57 

a. 5644 

23  14  46.9 

4.883 

6 

20   28    40.92 

3.4338 

16  29  48.5 

IX. 389 

7 

i8 

30  44.41 

3.5634 

23     9  49.1 

5.043 

7 

20   31       6.84 

3.4301 

16  18     9.8 

11.699 

8 

i8 

33  18.18 

a. 5633 

23     4  41.8 

3.303 

8 

20  33  32.53 

3.4263 

16     6  24.6 

XI.807 

9 

i8 

35  51.89 

a.s6x3 

22  59  24.9 

5.36X 

9 

20  35  58.00 

3.4236 

15  54  33.0 

11.913 

lO 

i8 

38  25.52 

a. 5599 

22  53  58.5 

5.519 

10 

20  38  23  24 

3.4187 

15  42  35.0 

12.019 

IX 

i8 

40  59.08 

3.5586 

22  48  22.6 

5.677 

II 

20  40  48.25 

3.4x49 

15  30  30.7 

X2.X23 

12 

i8 

43  32.55 

3.5571 

22  42  37.2 

5.835 

12 

20  43  13.03 

3.4112 

15  18  20.2 

13.225 

13 

i8 

46     5.93 

a. 5555 

22  36  42.4 

5.993 

13 

20  45  37.59 

3.4074 

15     6     3.7 

13.324 

H 

i8 

48  39.21 

a. 5538 

22  30  38.2 

6.147 

14 

20  48     1.92 

3.4036 

14  53  41.3 

13.423 

15 

i8 

51   12.39 

3.5531. 

22  24  24.7 

6.303 

15 

20  50  26.02 

3.3998 

14  41   13.0 

13.520 

i6 

i8 

53  45.46 

a.  5503 

22  18     1.9 

6.457 

16 

20  52  49.90 

3.396X 

14  28  38.9 

X2.616 

17 

i8 

56  18.42 

3.5483 

22  II  29.8 

6.6x3 

17 

20  55  13.55 

3.3923 

14  15  59.1 

X3.7IO 

i8 

i8 

58  51.26 

3.5463 

22     4  48.4 

6.766 

18 

20  57  36.98 

3.3^87 

14     3  13.7 

13.802 

19 

19 

I  23.97 

3.5443 

21  57  57.9 

6.918 

19 

21     0    0.19 

3.3849 

13  50  22.9 

13.893 

20 

19 

3  56.56 

8.54" 

21  50  58.3 

7.069 

20 

21     2  23.17 

3.38XX 

13  37  26.6 

13.982 

1    ^' 

19 

6  29.02 

3.5398 

21  43  49.6 

7.33X 

21 

21     4  45.92 

a. 3774 

13  24  25.1 

13.068 

22 

19 

9     1.34 

3.5375 

21  36  31.8 

7.371 

22 

21     7     8.46 

a.  3737 
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THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 
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ASCENSION  AND  DECLINATION. 
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It.  780 

21 

13     9     3.70 

a. 0637 

Z2  30  19.0 

IX.564 

22 

II  36  15.98 

1.9043 

2  49  20.5 

xa.777 

22 

13  II     7.66 

a. 068a 

12  41    51.3 

XI.518 

«3 

II  38  10.30 
S 

X.9065 

UNDAl 

S.  3     2     7.1 

'  26. 

la.774 

23 

13  13  X1.89 
Tl 

8.0728 
JESDA 

S.I2    53    20.5 

Y  28. 

xx.4a9 

0 

II  40    4.76 

X.9087 

S.  3  14  53.4 

xa.770 

0 

13  15  16.40 

3.0775 

S.Z3     4  46.4 

XX.4P5 

I 

II  41  59-35 

X.9XX0 

3  27  39.5 

12.766 

I 

Z3  17  21.19 

8.0888 

13  16    9.1 

11.390 

2 

II  43  54.08 

1.913a 

3  40  25.3 

12.761 

2 

13  19  26.27 

8.0670 

13  27  28.4 

xx.aw 

3 

II  45  48.94 

1.9x56 

3  53  10.8 

xa.754 

3 

13  21  31.63 

8.09x7 

13  38  44.3 

11.836 

4 

II  47  43.95 

x.9x8x 

4     5  55.8 

M.746 

4 

13  23  37.27 

a.  0965 

13  49  56.7 

11.177 

5 

n  49  39.11 

x.9ao6 

4  18  40-3 

xa.737 

5 

13  25  43.21 

8.XOX4 

14     I     5.6 

11.117 

6 

II  51  34.42 

x.9asx 

4  31  24.3 

12.737 

6 

13  27  49.44 

8.X062 

14  12  10.8 

11.056 

7 

II  53  29.88 

x.9a57 

4  44     7-6 

12.7x7 

7 

13  29  55.96 

8. 11X2 

14  23  12.3 

10.994 

8 

II  55  25.50 

x.9a83 

4  56  50.3 

12.706 

8 

13  32     2.78 

8.XX62 

14  34  10. 1 

10.931 

9 

II  57  21.28 

X.93XX 

5     9  32.3 

X8.693 

9 

13  34     9.90 

8.X2X2 

14  45     4-0 

10.865 

lO 

II  59  17.23 

X.9338 

5  22  13.5 

XS.680 

10 

13  36  17.32 

8.X36X 

14  55  53.9 

10.799 

II 

12     I  13.34 

X.9366 

5  34  53.9 

X2.666 

II 

13  38  25.03 

8. 13X8 

15     6  39.9 

10.733 

12 

12     3     9.62 

X.939S 

5  47  33.4 

X2.650 

12 

13  40  33.06 

a.x363 

15  17  21.8 

10.66s 

13 

12     5     6.08 

X.94H 

6    0  II. 9 

xa.633 

13 

13  42  41.39 

3.14x3 

15  27  59.5 

10.593 

14 

12     7     2.71 

X.9454 

6  12  49.4 

12.6x7 

14 

13  44  50.02 

a.  1464 

15  38  33.0 

10.522 

15 

12     8  59.53 

X.9485 

6  25  25.9 

X2.S99 

15 

13  46  58.96 

8.X5X6 

15  49      2.2 

10.450 

i6 

12  10  56.53 

X.95X5 

6  38     1.3 

X2.580 

16 

13  49     8.21 

3.1567 

15  59  27.0 

10.377 

17 

12  12  53.71 

X.9547 

6  50  35.5 

X2.560 

17 

13  51   17.77 

8. 1620 

16     9  47.4 

10.  308 

i8 

12  14  51.09 

1.9579 

7     3     8.5 

X2.538 

18 

13  53  27.65 

2.1672 

16  20     3.3 

10.837 

19 

12  16  48.66 

1.96x2 

7  15  40.1 

X2.5X6 

19 

13  55  37.84 

2.1724 

16  30  14.6 

10.149 

20 

12  18  46.43 

1.9644 

7  28  10.4 

X2.49a 

20 

13  57  48.34 

3.1777 

16  40  21.2 

10.071 

21 

12  20  44.39 

X.9677 

7  40  39.2 

X2.468 

21 

13  59  59.16 

2. 1830 

16  50  23.1 

9.99X 

22 

12  22  42.56 

x.97xa 

7  53     6.6 

12.443 

22 

14     2  10.30 

2.1883 

17     0  20.1 

9.9x0 

23 

12  24  40.94 

X.9747 

8     5  32.4 

X2.417 

23 

14     4  21.76 

3.1937 

17  10  12.3 

9.888 

24 

12  26  39.53 

x.978a 

S.  8  17  56.6 

ia.389 

24 

14     6  33.54 

3.1990 

S.17  19  59.5 

9.741 

XII. 
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1 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

DecHnatioa 

Di£P.  for 

Hour. 

Right 

Difi.for 

Dacllxiatioa 

Difl.for 

1 

Ascension. 

X  Minute. 

z  Minnt*. 

Aseensioa 

xMinate. 

xMinott. 

WE 

DNESE 

>AY  29. 

FRIDAY  31. 

h    m       ■ 

8 

•            • 

m 

h    m        8 

8 

•       »       » 

m 

O 

14     6  33-54 

«.i990 

S.17  19  59.5 

9.745 

0 

15   58     9.09 

a.  4408 

S.23     8  28.0 

«.S3a 

I 

14     8  45.64 

a.  2043 

17  29  41.7 

9.660 

I 

16     0  35.62 

a.444« 

23  12  43.7 

4.193 

3 

14  10  58.06 

a.ao97 

17  39  18.7 

9.574 

2 

16     3      2.39 

8.448X 

23  16  51. 1 

4.053 

3 

14  13  10.80 

3.tI50 

17  48  50.6 

9.487 

3 

16     5  29.39 

3.45x9 

23  20  50.0 

8.9XX 

4 

14  15  23.86 

8.2904 

17  58  17.2 

9.398 

4 

16     7  56.62 

t.4557 

23  24  40.4 

S.769 

5 

.14  17  37.25 

a. 2258 

18     7  38.4 

9.309 

5 

16  10  24.07 

t.4S9S 

23  28  22.3 

S.627 

6 

14  19  50.96 

a.83xa 

18  16  54.3 

9.2x8 

6 

16  12  51.74 

3.4629 

23  31  55.7 

S.485 

!     7 

14  22     4.99 

a.3366 

18  26     4.6 

9.126 

7 

16  15  19.62 

3.4664 

23  35  20.5 

S.34X 

1     8 

14  24  19.35 

a. 2420 

18  35     9.4 

9.Q3a 

8 

1?  17  47.71 

8.4698 

23  38  36.6 

S.X95 

9 

14  26  34.03 

a.a474 

18  44     8.5 

8.938 

9 

16  20  16.00 

3.473X 

23  41  43.9 

5.050 

lO 

14  28  49.04 

a. 2528 

18  53     2.0 

8.842 

10 

16  22  44.48 

3.476s 

23  44  42.6 

8.904 

II 

14  31     4-37 

8.as8a 

19     I  49.6 

8.745 

II 

16  25  13.16 

a.4795 

23  47  32^.4 

«.7S7 

12 

14  33  20.02 

a. 2636 

19  10  31.4 

8.647 

12 

16  27  42.02 

3.4826 

23  50  13.4 

3.609 

13 

14  35  36.00 

a. 2690 

19  19    7.3 

8.547 

13 

16  30  11.07 

3.4856 

23  52  45.5 

8.461 

14 

14  37  52.30 

«.a744 

19  27  37.1 

8.446 

14 

16  32  40.29 

•.4884 

23  55     8.7 

8.3x3 

;  '5 

1440     8.93 

^V9T 

19  36    0.8 

8.344 

15 

16  35     9.68 

8.49x3 

23  57  23.0 

8.X6S 

i6 

14  42  25.87 

2.2851 

19  44  18.4 

8.342 

16 

16  37  39.24 

3.4940 

23  59  28.3 

3.0x8 

'  17 

14  44  43.14 

2.3905 

19  52  29.8 

8.137 

17 

16  40     8.96 

a.4966 

24     I  24.5 

1.863 

i8 

14  47     0.73 

•.■958 

20    0  34.8 

8.03X 

18 

16  42  38.83 

8.499X 

24     3  11.7 

X.711 

19 

14  49  18.64 

3.30x2 

20    8  33.5 

7.9*4 

19 

16  45     8.85 

3.50x5 

24    4  49.8 

X.559 

20 

14  51  36.87 

a.  9064 

20  16  25.7 

7.8x6 

20 

16  47  39.01 

3.5037 

24     6  18.8 

1.407 

21 

14  53  55.41 

3.31x7 

20  24  11.4 

7.707 

21 

16  50     9.30 

3.5060 

24     7  38.6 

X.354 

22 

14  56  14.27 

a.  3170 

20  31  50.5 

7.597 

22 

16  53  39.73 

3.508a 

24     8  49.3 

X.XOS 

23 

14  58  33.45 

2.3222 

S.20  39  23.0 

7.485 

23 

16  55  10.28 

8.5x08 

S.24     9  50.8 

0.948 

1 

TH 

[URSDi 

iY  30. 

SATUI 

IDAY.  APRIL  I. 

O 

15    0  52.94 
15     3  12.75 

2.3273 
a. 3337 

S.20  46  48.7 
20  54     7.6 

7.37« 
7.257 

o| 

16  57  40.95 

8.5XSZ  IS.24  10  43.1 

0.794 

'      2 

15     5  32.86 

«.3377 

21     I  19.6 

7.14a 

'     3 

15     7  53.28 

3. 34*9 

21     8  24.7 

7.026 

.     4 

15  10  14.01 

3.348X 

21  15  22.7 

6.908 

1     5 

15  12  35.05 

a.  3531 

21  22  13.6 

5.789 

PHASES 

OF  THE  MOON. 

6 

:    7 

15  14  56-38 
15  17  18.02 

a.358x 
3.3631 

21  28  57.4 
21  35  34.0 

6.670 
6.548 

8 

15  19  39.95 

8.3680 

21  42     3.2 

6.426 

d 

h      m 

9 

15    22      2.18 

3. 3739 

21  48  25.1 

6.30s 

C 

Last  Quartei 

-     .    .    .  Mar.      4  16    6.6  || 

lO 

II 

12 

15    24    24.70 
15    26   47.52 
15    29    10.62 

«.3778 
8.3827 
2.3874 

21  54  39.6 

22  0  46.6 
22     6  46.1 

6.X79 
6.054 
5.9^ 

• 

New  Moon 
First  Quarte 

••••••     II 

7  52.8 
5  23.8 

r 18  I 

13 

15    31    34.01 

2.39ax 

22  12  37.9 

5.800 

0 

Fall  Moon 

.••*■•    26  I 

8  18.5 

14 
15 

15  33  57.67 
15  36  21.62 

a. 3967 
3.40x4 

22  18  22.1 
22  23  58.5 

5.67a 
5.542 



i6 

15  38  45.84 

t.40S9 

22  29  27.1 

5.4x2 

d      h 

17 

15  41  10.33 

3.4x04 

22  34  47.9 

5.280 

C 

Perigee   .     , 

.    •    •    .  Mar. 

9     0.9 

1  i8 

15  43  35.09 

•.4x49 

22  40     0.7 

5. 147 

c 

Apogee    •     . 

ai-  6.6  II 

1   '9 

31 

15  46     0.12 
15  48  25.41 
15  50  50.95 

3.4x93 
3.4236 
3.4278 

22  45     5.5 
22  50     2.3 
22  54  51.0 

5.0x3 
4.879 
4.744  . 

• 

22 

15  53  16.75 

a.433X 

22  59  31.6 

4.607 

«3 

15  55  42.80 

3.4363 

23     4     3.9 

4.470 

M 

15  58     9.09 

3.4408 

S.23     8  28.0 

4.S3a 

^ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

Nun*  and  Dlrecdoo. 

NOOXL 

P.L. 

of 

IIlJi. 

P.L. 

of 

Vlh. 

P.L. 
of 

IXb* 

P.L 
of 

of  Object 

Diff. 

Diff. 

Diff. 

DUE. 

•       »      » 

•              « 

•     »     » 

•         »         w 

1 

Pollux 

W. 

94  19  x6 

sTte 

95  54  37 

8750 

97  30  10 

8741 

99     5  55 

^3 

Regulus 

W. 

57  22  26 

«735 

58  58  20 

2725 

60  34  27 

87x6 

62  10  46 

a705 

Antares 

E. 

42  34  28 

am 

40  58  20 

9715 

39  22    0 

8706 

37  45  28 

2698 

Saturn 

E. 

57  29  18 

8741 

55  53  32 

8731 

54  17  33 

8728 

52  41  22 

87x3 

Venus 

E. 

89  «3  58 

Siox 

87  55  49 

3090 

86  27  27 

S08x 

84  58  54 

3070 

aAquilse 

£. 

96   26   21 

SM8 

95    0  45 

Sax7 

93  34  56 

3806 

92    8  54 

3Z9S 

a 

Regulus 

W. 

70  15  44 

a655 

71  53  25 

tfiiS 

73  31  19 

•^ 

75    9  28 

afia« 

Saturn 

£. 

44  37  23 

a666 

42  59  57 

2656 

41  22  18 

8646 

39  44  26 

afil7 

Venus 

E. 

77  32  56 

SozB 

76    3     5 

3007 

74  33     I 

1996 

73     2  43 

>9BS 

aAquilas 

£. 

84  55  48 

3X5« 

83  28  41 

3145 

82     X  26 

3X38 

80  34    3 

3X33 

S 

Regulus 

W, 

83  23  51 

as69 

85    3  28 

2558 

86  43  21 

•546 

88  23  30 

■S35 

Spica 

W. 

29  21     6 

•576 

31     0  34 

2564 

32  40  19 

8551 

34  20  22 

SS38 

Venus 

E. 

65  27  40 

a927 

63  55  56 

«X5 

62  23  56 

8903 

60  51  41 

889X 

aAquilas 

E. 

73  15  50 

SX19 

71  48    3 

SZ18 

70  20  15 

3ZX9 

68  52  28 

318X 

Sun 

£. 

xxo  53    6 

$019 

109  21     2 

2900 

107  48  43 

8887 

X06  16     8 

3875 

4 

Spica 

W. 

42  44  59 

M75 

44  26  47 

8463 

46     8  52 

2430 

47  51  15 

t438 

Jupiter 

W. 

25  26     8 

a563 

27     5  54 

2538 

28  46  14 

•517 

30  27    4 

•497 

Venus 

E. 

53     6  32 

a&)9 

51  32  42 

88x6 

49  58  35 

i8Q3 

48  24  II 

879X 

aAquilas 

E. 

61  34  48 

SX54 

60     7  44 

3x67 

58  40  55 

Sx8z 

57  14  23 

3x98 

Sun 

E. 

98   29    12 

aSzi 

96  54  59 

«799 

95  20  30 

8786 

93  45  44 

•773 

5 

Spica 

W. 

56   27  36 

■376 

58  II  45 

•364 

59  56  12 

«35X 

61  40  57 

3339 

JUPITBR 

W. 

38  57  50 

t4Zo 

40  41  II 

a394 

42  24  55 

8379 

44    9    0 

•364 

Venus 

E. 

40   28      2 

2736 

38  51  57 

27x4 

37  15  36 

870X 

35  38  58 

8688 

Sun 

E. 

85  47  39 

1^709 

84  II  II 

2696 

82  34  26 

•6B4 

80  57  24 

867D 

6 

Spica 

W. 

70  29     2 

«8o 

72  15  31 

2269 

74    2  16 

aasS 

75  49  18 

8246 

JUPITBS 

W. 

52  54  34 

sage 

54  40  40 

8283 

56  27    4 

8870 

58  13  47 

2259 

Antares 

W. 

24  54  32 

229Z 

26  40  45 

8279 

28  27  16 

8266 

30  14    6 

8233 

Sun      ' 

E. 

72  47  58 

a609 

71     9  15 

«597 

69  30  16 

1585 

67  51     I 

•574 

7 

Spica 

W. 

84  48  29 

«94 

86  37     5 

8x85 

88  25  55 

8I76 

90  14  58 

•i^ 

JUPITBR 

W. 

67  II  41 

•202 

69    0     5 

2192 

70  48  44 

8X82 

72  37  38 

2x73 

Antares 

W. 

39  12  42 

«i97 

41     I  14 

2x87 

42  50     I 

8X77 

44  39     3 

8169 

Sun 

E. 

59  31     2 

aS» 

57  50  19 

25x3 

56     9  24 

8SO4 

54  28  16 

•493 

8 

Jupiter 

W. 

8x  45  26 

tX34 

83  35  34 

2x26 

85  25  53 

8Z20 

87  16  21 

•XX5 

Antares 

W. 

53  47  25 

•Z99 

55  37  40 

2X22 

57  28     5 

81X6 

59  18  40 

•xzz 

Saturn 

w. 

38  35     6 

2x46 

40  24  55 

2139 

42  14  54 

8I33 

44     5     3 

•186 

Sun 

E. 

45  59  53 

2461 

44  17  46 

2437 

42  35  32 

■453 

40  53  12 

«449 

9 

Antares 

W. 

68  33  25 

flogi 

70  24  38 

2088 

72  15  55 

■087 

74    7  14 

80B6 

Saturn 

W. 

53  17  52 

2Z09 

55     8  44 

2x03 

56  59  39 

810Z 

58  50  37 

•099 

. 

Sun 

E. 

32  20  50 

t448 

30  38  24 

a453 

28  56     5 

3459 

27  13  54 

8467 

13 

Sun 

W. 

22  59  50 

8735 

24  3?  43 

274X 

26  II  28 

•749 

27  47     3 

STSO 

Aldebaran 

E. 

54     7     5 

2380 

52  23     I 

8397 

50  39  22 

8417 

48  56  II 

a4S7 

Mars 

E. 

95     4  22 

2381 

93  20  20 

4397 

91  36  41 

«4X3 

89  53  25 

8451 

PoUuz 

E. 

95  58  54 

2362 

94  14  24 

237« 

92  30  15 

8393 

90  46  29 

8408 

XIY. 
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GREENWICH  MEAN  TIME. 

LITNAR  DISTANCES. 

ii 

Name  and  Direction 

Midnight 

P.L. 

of 

XVh. 

P.L. 
of 

xvinh. 

P.L. 

of 

XXIh. 

P.L. 

of 

? 

of  Objoct 

Daft. 

Diff. 

DIA 

DifC. 

• 

•     »     » 

•       »       » 

•         f         m 

•         f        m 

I 

Pollux 

W. 

xoo  41  51 

VM 

102    17   59 

87X4 

103  54  20 

VC6 

105    30    52 

8696 

Regulas 

W. 

63  47  19 

S69S 

65  2:j    5 

3060 

67     I    4 

2675 

68  38  17 

8665 

Antares 

E. 

36    8  45 

a689 

34  31  50 

8680 

32  54  43 

8671 

31  17  24 

8663 

Saturn 

E. 

51     4  59 

VOi 

49  28  24 

<694 

47  51  36 

868s 

46  14  36 

8675 

Venus 

E. 

83  30    8 

S060 

82    z    9 

3050 

80  31  58 

3039 

79     2  34 

3088 

a  AquilsB 

E. 

90  42  39 

5185 

89    16    12 

3X7« 

87  49  34 

3x68 

86  22  46 

3X59 

2 

Regulas 

W. 

76  47  51 

a6it 

78   26   29 

8602 

80     5  21 

8591 

81  44  29 

8580 

Saturn 

E. 

38     6  21 

1697 

36   28      3 

86x7 

34  49  31 

8607 

33  10  46 

■597 

Venus 

E. 

71  32  II 

2973 

70      1   25 

896a 

68  30  24 

8950 

66  59     9 

S939 

a  Aquilas 

E. 

79     6  34 

S129 

77  38  59 

3X84 

76  II   19 

3X88 

74  43  36 

3XX9 

3 

Regulns 

W. 

90     3  54 

«5«4 

91  44  34 

8518 

93  25  30 

85OX 

95     6  42 

■489 

Spica 

W. 

36     0  42 

asas 

37  41  20 

85x3 

39  22  15 

8500 

41     3  28 

•487 

Venus 

E. 

59  19  II 

1879 

57  46  25 

8867 

56  13  24 

8854 

54  40     6 

8848 

aAqoila 

E. 

67  24  44 

5l«4 

65  57    4 

3X89 

64  29  30 

3136 

63     2    4 

3x44 

Sun 

E. 

104  43  17 

fl86a 

X03  10  10 

8850 

loi  36  47 

9838 

100     3     8 

3835 

4 

Spica 

W. 

49  33  56 

8426 

51  16  54 

84x3 

53    0  10 

84OX 

54  43  44 

8385 

Jupiter 

W. 

32     8  22 

8477 

33  50    7 

8460 

35  32  17 

8448 

37  14  52 

8486 

Venus 

E. 

46  49  31 

8778 

45  14  34 

8765 

43  39  20 

8758 

42     3  49 

8740 

a  Aquilas 

E. 

55  48  la 

33x8 

54  22  24 

S«48 

52  57     5 

3869 

51  32  17 

330X 

Sun 

E. 

92  10  42 

9760 

90  35  21 

2747 

88  59  44 

8735 

87  23  50 

8788 

5 

Spica 

W. 

63  35  59 

83*7 

65  II  19 

83x5 

66  56  56 

8304 

68  42  50 

8891 

Jupiter 

W. 

45  53  26 

8350 

47  38  13 

8336 

49  23  20 

8388 

51     8  47 

8309 

Venus 

E. 

34     2     2 

a675 

32  24  49 

8663 

30  47  20 

363X 

29     9  34 

8^ 

Sun 

E. 

79  20     4 

8657 

77  42  27 

8646 

76     4  34 

8633 

74  26  24 

s6ai 

6 

Spica 

W. 

77  36  37 

8835 

79  24  12 

8235 

81  12     2 

88I4 

83     0     8 

8S04 

JUPITBR 

W. 

60    0  47 

8847 

61  48     5 

8835 

63  35  41 

8384 

65  23  33 

83X3 

Antares 

W. 

32     I   15 

8841 

33  48  41 

8339 

35  36  25 

83X8 

37  24  25 

8807 

Sun 

E. 

66  11  31 

8563 

64  31  45 

8553 

62  51  45 

8543 

61  iz  31 

a53a 

7 

Spica 

W. 

92     4  15 

8IS9 

93  53  44 

8x51 

95  43  26 

8X43 

97  33  19 

ax35 

Jupiter 

w. 

74  26  46 

8X63 

76  16     7 

8155 

78     5  42 

8X47 

79  55  29 

8X4X 

Antares 

w. 

46  28  18 

SIS9 

48  17  47 

815X 

50     7  28 

8x43 

51  57  21 

8X36 

Sun 

E. 

52  46  56 

8497 

51     5  25 

8480 

49  23  44 

2473 

47  41  53 

•467 

8 

Jupiter 

W. 

89     6  58 

8XXO 

90  57  42 

8105 

92  48  33 

8XOZ 

94  39  30 

8098 

Antares 

W. 

61     9  23 

8X05 

63     0  14 

sxoz 

64  51  12 

8097 

66  42  16 

8094 

Saturn 

W. 

45  55  22 

8X8X 

47  45  49 

8XX6 

49  36  24 

•XX8 

51  27     5 

8x08 

Sun 

E. 

39  10  47 

8447 

37  28  19 

8445 

35  45  49 

«443 

34    3  19 

«446 

9 

Antares 

W. 

75  58  35 

8086 

77  49  56 

8O86 

79  41   17 

8087 

81  32  36 

8088 

Saturm 

W. 

60  41  37 

8099 

62  32  38 

8O99 

64  23  39 

8099 

66  14  39 

3XOX 

Sun 

E. 

25  31  54 

8478 

23  50  10 

849a 

22     8  45 

3509 

20  27  44 

3530 

13 

Sun 

W. 

29   22   25 

8770 

30  57  32 

8788 

32  32  24 

8795 

34     6  58 

8809 

Aldebaran 

E. 

47  13  29 

^458 

45  31   16 

8478 

43  49  32 

3500 

42     8  19 

8583 

Mars 

E. 

88  10  34 

8448 

86  28     7 

8465 

84  46     4 

■488 

83     4  26 

8499 

Pollux 

E. 

89     3     6 

8485 

87  20     7 

344X 

85  37  31 

3459 

83  55  20 

847« 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object 

DifL 

Diff. 

Diff. 

Diff. 

•        f        m 

•                 m 

•      #      » 

. 

m        t        » 

14 

Sun 

W. 

35  41  H 

afes 

37  15  10 

3840 

38  48  46 

3856 

40  22      X 

3973 

Aldebaran 

E. 

40  27  38 

8547 

38  '47  30 

t573 

37     7  56 

•598 

35  28  58 

3636 

Mars 

E. 

81  23  12 

asi8 

79  42  24 

•535 

78     2    0 

*553 

76  22     X 

357a 

Pollux 

E. 

82  13  33 

H9i 

80  32  II 

351X 

78  51  13 

3530 

77  10  41 

a548 

15 

Sun 

W. 

48      2   52 

2959 

49  33  56 

8977 

51     4  37 

3994 

52  34  57 

30x3 

Mars 

E. 

68     8  29 

66  31     3 

3684 

64  54     I 

3703 

63  17  24 

3720 

Pollux 

E. 

68  54  20 

a6iO 

67  16  20 

a659 

65  38  45 

3G78 

64     X  36 

afi97 

16 

Sun 

W. 

60     I     5 

Sior 

61  29  14 

3XX7 

62  57    3 

3x33 

64  24  32 

S151 

Mars 

E. 

55  20  22 

28XZ 

53  46     9 

38z9 

52  12  19 

a847 

50  38  52 

•865 

Pollux 

E. 

56     2     8 

V7i 

54  27  29 

381X 

52  53  15 

3830 

51  19  26 

3848 

Regulus 

E. 

92  44  14 

9740 

91     8  27 

8756 

89  33     2 

8773 

87  57  58 

3788 

17 

Sun 

W. 

71  36  59 

saso 

73     2  33 

3345 

74  27  49 

»a59 

75  52  49 

3373 

aArietis 

W. 

32  45  26 

09x9 

34  17  21 

3937 

35  49     5 

«937 

37  20  37 

1946 

Mars 

E. 

42  57    7 

3949 

41  25  50 

3965 

39  54  53 

3981 

38  24  16 

3997 

Pollux 

E. 

43  36  27 

994s 

42     5     5 

3965 

40  34     9 

3985 

39     3  38 

3005 

Regulus 

E. 

80    7  38 

3863 

78  34  31 

a877 

77     I  43 

389X 

75  29  12 

3904 

x8 

Sun 

W. 

82  53  50 

3338 

84  17  18 

3348 

85  40  34 

S359 

87     3  37 

3S7X 

a  Arietis 

W. 

44  55  29 

2990 

46  25  54 

9999 

47  56     8 

3007 

49  26  12 

30x3 

Regulus 

E. 

67  50  43 

•965 

66  19  47 

3976 

64  49     4 

3986 

63  18  34 

«997 

Z9 

Sun 

W. 

93  56     0 

3415 

95  17  59 

3433 

96  39  49 

34SX 

98     X  31 

3437 

a  Arietis 

W. 

56  54     9 

3051 

58  23  19 

3057 

59  52  21 

3063 

61   2X    17 

3068 

Aldebaran 

w. 

24  51     6 

3a4X 

26  16  27 

3336 

27  42     5 

3314 

29     7  58 

3304 

Regulus 

E. 

55  49     5 

3041 

54  19  43 

3049 

52  50  31 

3056 

51    21    28 

3064 

do 

Sun 

W. 

104  48  21 

3463 

106     9  27 

3466 

107  30  29 

3470 

108    51   27 

3473 

a  Arietis 

W. 

68  44  29 

3087 

70  12  54 

3091 

71  41  15 

3093 

73     9  34 

3094 

Aldebaran 

W. 

36  19  47 

3x73 

37  46  29 

3x69 

39  13  15 

3x66 

40  40     5 

3x63 

Regulus 

E. 

43  58  12 

309a 

42  29  53 

3097 

41     I  40 

3x<w 

39  33  33 

3x06 

Spica 

E. 

97  55  16 

3069 

96  26  28 

3073 

94  57  44 

3074 

93  29     3 

3076 

21 

Sun 

W. 

"5  35  43 

3479 

116  56  31 

3479 

118  17  19 

3478 

119  38     8 

347« 

a  Arietis 

W. 

80  30  45 

3097 

81  58  58 

3097 

83  27  II 

3096 

84  55  26 

3094 

Aldebaran 

W. 

47  55  17 

3x46 

49  22  31 

3x4a 

50  49  50 

3x38 

52  17  13 

3x34 

Regulus 

E. 

32  14  II 

3X35 

30  46  32 

3x30 

29  18  59 

3x34 

27  51  31 

3x38 

Spica 

E. 

86     6     6 

308X 

84  37  33 

3«3o 

83     8  59 

3079 

8x  40  24 

3078 

Jupiter 

E. 

102  57  57 

3069 

xoi  29    9 

3069 

100     0  21 

30fi7 

98  31  31 

3065 

S3 

a  Arietis 

W. 

92  17  17 

3083 

93  45  49 

3078 

95  14  25 

3074 

96  43     6 

3070 

Aldebaran 

W. 

59  35  24 

3"3 

61     3  18 

3107 

62  31  19 

3X01 

63  59  27 

3096 

Spica 

E. 

74  16  57 

3066 

72  48     6 

3063 

71  19  10 

3058 

69  50     9 

3054 

Jupiter 

E. 

91     6  43 

305a 

89  37  35 

3048 

88     8  22 

3044 

86  39     4 

3039 

23 

Aldebaran 

W. 

71  21  53 

3065 

72  50  46 

3057 

74  19  48 

S051 

75  48  58 

3043 

Pollux 

W. 

29  55  16 

3x97 

31  21  29 

3x76 

32  48     7 

3x58 

34  15     7 

3X39 

Mars 

W. 

28     7     5 

3X7X 

29  33  49 

3x60 

31     0  46 

3x50 

32  27  55 

3x39 

Spica 

E. 

62  23  39 

3028 

60  54     I 

3023 

59  24  15 

3016 

57  54  22 

3009 

Jupiter 

£. 

79  "     4 

S0X4 

77  41     8 

3007 

76   XX     4 

3001 

74  40  53 

3994 

XVI. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 

5^ 

1* 

Nam*  and  Direction 
of  Object 

Midnight 

P.L. 

of 
Diff. 

XV^ 

P.L. 
of 
Diff. 

XVIIIh. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Diff. 

m       f       » 

•         »         m 

•        t        m 

•         9         m 

14 

Sun 

W. 

41  54  55 

0690 

43  27  27 

3906 

44  59  38 

8934 

46  3Z  26 

•94a 

Aldebaran 

E. 

33  50  38 

a655 

32  Z2  57 

3686 

30  35  58 

37x8 

28  59  42 

•75a 

Mars 

E. 

74  42  28 

8591 

73     3  20 

36x0 

71  24  38 

8638 

69   46    2Z 

8646 

PoUoz 

E.. 

75  30  34 

3S<56 

73  50  52 

3585 

72  zi  36 

86Q5 

70  32  45 

8633 

15 

Sun 

W. 

54    4  54 

WO 

55  34  29 

3047 

57    3  43 

9065 

58  32  35 

3083 

Mars 

E. 

6z  41  zz 

8739 

60     5  23 

8757 

58  29  59 

•775 

56  54  59 

3793 

Pollux 

E. 

62  24  52 

S7z6 

60  48  33 

8735 

59  12  40 

«754 

57  37  12 

8773 

x6 

Sun 

W. 

65  5z  40 

3x68 

67  z8  28 

3x83 

68  44  57 

3x99 

70  zt     7 

9«X4 

Mars 

E. 

49     5  48 

888a 

47  33     6 

3898 

46    0  45 

•9x5 

44  28  45 

•933 

Pollux 

E. 

49  46     I 

3668 

48  Z3     z 

3887 

46  40  25 

8906 

45     8  Z4 

8935 

Regulus 

E. 

86  23  Z4 

fl8o4 

84  48  51 

88x8 

83  14  47 

«834 

81  41     3 

8848 

17 

Sun 

W. 

77  17  32 

SaS? 

78  41  59 

S300 

80    6  zz 

33X3 

81  30    8 

33*5 

aArietis 

W. 

38  51  58 

a954 

40  23     8 

a9<S4 

41  54    6 

«973 

43  24  53 

898X 

Mars 

E. 

3a  54    0 

30x4 

35  24     4 

3030 

33  54  28 

3045 

32  25  zz 

306X 

Pollux 

E. 

37  33  32 

3037 

36     3  53 

3049 

34  34  41 

307a 

33     5  57 

3096 

Regulus 

E. 

73  56  58 

3917 

72  25     z 

3930 

70  53  20 

S94« 

69  2Z  54 

•954 

i8 

Sun 

W. 

88  26  27 

3380 

89  49     6 

3390 

91  II  34 

3399 

92  33  52 

3408 

a  Arietis 

W. 

50  56     6 

3033 

52  25  50 

3030 

53  55  25 

3038 

55  24  5z 

3044 

Regulus 

£. 

6z  48  Z7 

3006 

60  z8  12 

90x6 

58  48  19 

9085 

57  18  37 

9033 

19 

Sun 

W. 

99  23     6 

3443 

zoo  44  34 

3449 

102     5  55 

9454 

Z03  27  zz 

3459 

a  Arietis 

W. 

62  50     6 

3073 

64  z8  49 

3077 

65  47  27 

9flex 

67  z6    0 

3084 

Aldebaran 

W. 

30  34    3 

S193 

32     0  z8 

3X88 

33  26  4Z 

3X?3 

34  53  II 

3x78 

Regulus 

E. 

49  52  34 

3070 

48  23  48 

3076 

46  55    9 

30B3 

45  26  37 

3087 

20 

Sun 

W. 

ZIO    Z2   22 

3475 

"I  33  14 

3476 

112  54     5 

9477 

"4  14  55 

9479 

a  Arietis 

W. 

74  37  51 

3096 

76     6     6 

3096 

77  34  20 

3097 

79     2  33 

9098 

Aldebaran 

W. 

42     7     0 

3158 

43  33  59 

3x56 

45     I     I 

3x53 

46  28     7 

9x49 

Regulus 

E. 

38     5  31 

31x0 

36  37  34 

SXX4 

35     9  42 

3x18 

33  41  54 

9X38 

Spica 

E. 

92    0  24 

3078 

90  31  48 

3079 

89    3  13 

9080 

87  34  39 

SO8X 

az 

Sun 

W. 

Z20   58    57 

3476 

Z22    Z9   48 

3475 

Z23  40  40 

347« 

125     I  35 

9470 

aArietis 

W. 

86  23  43 

3093 

87    52      2 

3090 

89  20  24 

3087 

90  48  49 

3085 

Aldebaran 

W. 

53  44  41 

3130 

55  12  14 

3X36 

56  39  52 

3X38 

58     7  35 

3x17 

Regulus 

E. 

26  24     8 

3x44 

24  56  52 

3X5X 

23  29  44 

3x59 

22     2  46 

9X69 

Spica 

E. 

80  zz  48 

3077 

78  43  10 

9074 

77  14  29 

3073 

75  45  45 

9069 

JUPITBK 

£• 

97     2  39 

3064 

95  33  45 

306X 

94    4  48 

9058 

92  35  47 

903fi 

22 

a  Arietis 

W. 

98  zz  52 

3065 

99  40  44 

906X 

zoz     9  4z 

9056 

102  38  45 

90SO 

Aldebaran 

W. 

65  27  4z 

3091 

66  56     2 

3084 

68  24 '3Z 

9078 

69  53     8 

9071 

Spica 

E. 

68  21     3 

3049 

66  5Z  5z 

9<H5 

65  22  34 

9039 

63  53  zo 

9034 

JUPITBX 

E. 

85     9  40 

3P35 

83  40  IZ 

3Q30 

82  10  35 

9083 

80  40  53 

9019 

as 

Aldebaran 

W. 

77  x8  Z7 

3036 

78  47  45 

3038 

80  Z7  23 

90SX 

8z  47  zo 

90X8 

Pollux 

W. 

35  42  29 

3x33 

37  10  " 

3x07 

38  38  12 

909X 

40    6  32 

9078 

Mars 

W. 

33  55  17 

3X39 

35  22  5z 

3XX9 

36  50  37 

3x09 

38  z8  36 

9x00 

Spica 

E. 

56  24  ao 

3008 

54  54  10 

9995 

53  23  51 

t989 

51  53  24 

•981 

JUPITBR 

£. 

73  10  33 

•988 

71  40     5 

898X 

70    9  29 

•874 

683844 

«9« 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.U 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illk. 

of 

Vlh. 

of 

IX^ 

of 

r 

of  Object 

Difl. 

Difi. 

Difl. 

DIff. 

•     *     » 

•         *         m 

•           »           V 

•          *         m 

24 

Aldebaran 

W. 

83  17     8 

5004 

84  47  16 

•996 

86  17  34 

39«7 

87  48     3 

3979 

PoUax 

W. 

41  35     9 

3064 

43     4     3 

3050 

44  33  14 

S037 

46     2  41 

3023 

Mars 

W. 

39  46  46 

S090 

41  15     8 

3080 

42  43  42 

3070 

44  12  28 

3060 

Spica 

E. 

50  22  47 

9973 

48  52     I 

<969 

47  21     5 

8958 

45  50    0 

3950 

Jupiter 

E. 

67     7  49 

9959 

65  36  45 

2953 

64     5  32 

3944 

62  34     9 

3936 

Antares 

E. 

95  57  27 

9969 

94  26  35 

2961 

92  55  33 

3953 

91  24  20 

3944 

35 

Aldebaran 

W. 

95  «3     9 

S935 

96  54  44 

2936 

98  26  30 

2917 

99  58  27 

2908 

Pollux 

W. 

53  33  47 

«963 

55    4  46 

2953 

56  35  59 

2940 

58     7  27 

2929 

Mars 

w. 

51  39  19 

soil 

53     9  18 

Soox 

54  39  29 

399a 

56     9  52 

398X 

Spica 

E. 

38  II  58 

2909 

36  39  50 

2901 

35     7  32 

3893 

33  35     4 

2884 

Jupiter 

E. 

54  54  44 

a897 

53  22  21 

2888 

51  49  47 

2880 

50  17     3 

3873 

Antares 

E. 

83  45  33 

9900 

82  13  14 

28QI 

80  40  43 

288X 

79     8     0 

287s 

Saturn 

E. 

99  27    0 

«^ 

97  54  46 

289s 

96  22  21 

0886 

94  49  44 

2876 

26 

Pollux 

W. 

65  48  21 

«873 

67  21  14 

2868 

68  54  21 

28S2 

70  27  42 

3841 

Mars 

W. 

63  44  56 

993X 

65  16  35 

2922 

66  48  26 

29x2 

68  20  30 

2908 

Regulus 

W. 

28  46     2 

«877 

30  18  50 

2862 

31  51  58 

2848 

33  25  24 

3833 

Jupiter 

E. 

42  30  56 

a833 

40  57  14 

2829 

39  23  24 

2823 

37  49  26 

28x7 

Antares 

E. 

71  21  24 

aSas 

69  47  28 

2815 

68  13  20 

280s 

66  38  59 

3795 

Saturn 

E. 

87     3  33 

38a8 

85  29  41 

28x8 

83  55  37 

2808 

82  21  20 

2798 

27 

Pollux 

W. 

78  17  51 

«789 

79  52  33 

3779 

81  27  28 

2769 

83     2  36 

2760 

Mars 

W. 

76     3  58 

a853 

77  37  17 

3843 

79  10  49 

3834 

80  44  33 

8823 

Regulus 

W. 

41  16  42 

V73 

42  51  45 

37^ 

44  27     2 

2751 

46     2  34 

8741 

Antares 

E. 

58  44     6 

8749 

57     8  31 

3739 

55  32  43 

2730 

53  56  43 

8720 

Saturn 

E. 

74  26  44 

8750 

72  51  II 

374X 

71  15  25 

373X 

69  39  26 

2728 

28 

Pollux 

W. 

91     I  24 

«7i3 

92  37  47 

3704 

94  14  21 

3695 

95  51     7 

8687 

Mars 

W. 

88  36  16 

8778 

90  II  13 

37€9 

91  46  21 

2760 

93  21  41 

a75x 

Regulus 

W. 

54     3  46 

2689 

55  40  41 

2678 

57  17  50 

3669 

58  55  12 

2660 

Antares 

E. 

45  53  39 

afi75 

44  16  26 

2667 

42  39     2 

3639 

41     I  27 

2630 

Saturn 

E. 

61  36  26 

2675 

59  59  13 

9666 

58  21  48 

3657 

56  44  10 

3649 

a  Aquilae 

E. 

99  19  36 

S180 

97  53     3 

3x67 

96  26  14 

3x54 

94  59  10 

3x43 

29 

Regulus 

W. 

67     5    9 

06X4 

68  43  45 

2604 

70  22  34 

839^ 

72     I  35 

3588 

Saturn 

E, 

48  33     7 

SG06 

46  54  20 

3597 

45  15  21 

2390 

43  36  12 

8382 

0  AquilsB 

E. 

87  40  42 

3098 

86  12  30 

S09X 

84  44    9 

3083 

83  15  41 

3080 

30 

Regulus 

W. 

80  19  31 

«546 

81  59  40 

3538 

83  40    0 

2330 

85  20  31 

3333 

Spica 

W. 

26  16  43 

«555 

27  56  40 

3543 

29  36  51 

3335 

31   17  15 

2326 

Saturn 

E. 

35  17  47 

2544 

33  37  35 

3538 

31  57  14 

333X 

30  16  44 

3535 

a  AquilsB 

E. 

75  52  13 

3069 

74  23  26 

3071 

72  54  41 

3073 

71  25  58 

3076 

Venus 

E. 

98  58  32 

«937 

97  27     0 

2938 

95  55  17 

2920 

94  23  24 

29x2 

Fomalhaut 

E. 

loi  28     2 

2992 

99  57  39 

3979 

98  27     0 

2968 

96  56     7 

•957 

31 

Regulus 

W. 

93  45  44 

2486 

95  27  17 

3478 

97     9     I 

3471 

98  50  55 

8464 

Spica 

W. 

39  42  24 

2483 

41  24     I 

3475 

43     5  50 

3467 

44  47  50 

3459 

a  Aquilae 

E. 

64     3  59 

31x4 

62  36     7 

SX28 

61     8  31 

3x43 

59  41  12 

3x39 

Venus 

E. 

86  41  24 

a873 

85     8  30 

2866 

83  35  27 

3837 

82     2  13 

2830 

Fomalhaut 

E. 

89  18  36 

29«4 

87  46  35 

2908 

86  14  26 

3903 

84  42  10 

2898 

Sun 

E. 

128  19  56 

2826 

126  46     2 

28x8 

125  IX  57 

8608 

123  37  40 

8800 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.Z- 

P.L. 

P.L. 

P.L. 

e| 

Name  and  Direction 

Midnight 

of 

XVJ>- 

of 

XVIIIht 

of 

XXIh. 

of 

1^ 

of  Object 

Difl. 

Din 

Difl. 

Diff. 

•          *          V 

•       f       m 

•        9        m 

•         •        m 

84 

Aldebaran 

W. 

89  18  42 

•970 

90   49    32 

8963 

92  20  33 

2953 

93  51  45 

•943 

PoUux 

W. 

47  32  23 

S012 

49     2  21 

8999 

50  32  35 

3988 

52    3     3 

■973 

Mars 

w. 

45  41  26 

3051 

47   10  36 

3041 

48  39  58 

3031 

50    9  32 

S02X 

Spica 

E. 

44  18  44 

•W« 

42  47  18 

a934 

41  15  42 

•983 

39  43  55 

39x7 

JUP1TE« 

E. 

6x     2  36 

3938 

59  30  53 

8930 

57  59    0 

99x3 

56  26  57 

•905 

Antares 

E. 

89  52  57 

9935 

88  2Z  23 

•9^ 

86  49  37 

89x8 

85  17  41 

•909 

25 

Aldebaran 

W. 

xoi  30  36 

a899 

103     2  56 

fl09O 

X04  35  28 

•880 

XO6      8    X2 

3873 

Pollux 

W. 

59  39     9 

•9x7 

61  zx     6 

3906 

62  43  17 

•895 

64  X5  42 

3884 

Mars 

W. 

57  40  28 

9972 

59  IX  16 

8963 

60  42  17 

3933 

62  13  30 

3943 

Spica 

E. 

32     2  25 

9B77 

30  29  37 

•869 

28  56  38 

8868 

27  23  30 

•833 

Jupiter 

E. 

48  44     9 

386s 

47  11     5 

3858 

45  37  52 

8850 

44     4  29 

3B43 

Antares 

E. 

77  35     5 

t863 

76     I  58 

a833 

74  28  39 

«844 

72  55     8 

•834 

Saturn 

E. 

93  16  54 

8866 

91  43  52 

a857 

90  xo  38 

8848 

88  37  X2 

8838 

a6 

Pollux 

W. 

72     I  17 

t83z 

73  35     5 

3830 

75    9    7 

88x0 

76  43  22 

•799 

Mars 

W. 

69  52  46 

3893 

71  25  15 

38S3 

72  57  57 

•873 

74  30  51 

8863 

Regulus 

W. 

34  59     7 

988Z 

36  33     7 

8809 

38    7  23 

«797 

39  41  55 

•783 

Jupiter 

E. 

36  15  ao 

3813 

34  41     8 

3807 

33    6  49 

■803 

31  32  25 

8800 

Antares 

E. 

65     4  25 

3786 

63  29  39 

•776 

61  54  40 

3767 

60  19  29 

•758 

Saturn 

E. 

80  46  50 

8788 

79  12     7 

■779 

77  37  12 

3769 

76     2     4 

S760 

27 

Pollux 

W. 

84  37  56 

3751 

86  X3  29 

874X 

87  49  15 

•73« 

89  25  X3 

8783 

Mars 

W. 

82  18  29 

38X3 

83  52  37 

•805 

85  26  58 

•796 

87     I  31 

•787 

Regulus 

W. 

47  38  20 

3730 

49  X4  20 

87x9 

50  50  35 

•708 

52  27    4 

8698 

Antares 

E. 

52  20  30 

17x3 

50  44     6 

3703 

49     7  29 

«693 

47  30  40 

3684 

Saturn 

E. 

68     3  15 

37x3 

66  26  5X 

W 

64  50  X5 

t694 

63  X3  27 

•«4 

a8 

Pollux 

W. 

97  28     5 

3578 

99     5  14 

8669 

xoo  42  35 

8661 

102  20    7 

•654 

Mars 

W. 

94  57  13 

2743 

96  32  56 

«734 

98     8  51 

«7a5 

99  44  57 

•717 

Regulus 

W. 

60  32  46 

^ 

62  xo  33 

3640 

63  48  33 

•^ 

65  26  45 

•6*3 

Antares 

E. 

39  23  40 

3643 

37  45  42 

a633 

36     7  34 

8686 

34  29  15 

86x8 

Saturn 

E, 

55     6  21 

8640 

53  28  20 

8^1 

5X  50     7 

•633 

50  XI  43 

86x4 

a  AquOsB 

E. 

93  31  52 

3x33 

92     4  21 

Sxts 

90  36  39 

SIX3 

89     8  45 

8K^ 

29 

Regulus 

W. 

73  40  47 

a379 

75  20  XX 

857X 

76  59  46 

8Sftl 

78  39  33 

•554 

Saturn 

E. 

41  56  52 

«574 

40  17  2X 

3366 

38  37  40 

•559 

36  57  49 

•551 

a  Aquila 

E. 

8i  47     7 

S076 

80  z8  28 

3073 

78  49  45 

307X 

77  21     0 

3069 

30 

Regulus 

W. 

87     X  12 

85x3 

88  42    4 

3SP7 

90  23     7 

8300 

92     4  20 

8493 

Spica 

W. 

32  57  52 

•317 

34  38  42 

3308 

36  19  44 

•499 

38     0  58 

•491 

Saturn 

E. 

28  36     5 

8S19 

26  55  18 

35x3 

25  14  23 

8307 

23  33  20 

8308 

a  AquOsB 

E. 

69  57  19 

So8x 

68  28  46 

3087 

67    0  20 

S095 

65  32     4 

3x04 

Venus 

E. 

92  51  20 

•904 

91  19     6 

3896 

89  46  42 

tf88 

88  14     8 

8880 

Fomalhaut 

E. 

95  25    0 

t947 

93  53  41 

»938 

92  22  10 

•939 

90  50  28 

893X 

31 

Regulus 

W. 

100  32  59 

•457 

102  X5  X3 

S4SO 

103  57  36 

•44S 

X05  40    9 

•437 

Spica 

W. 

46  30     I 

3451 

48  X2  23 

3444 

49  54  55 

•436 

51  37  38 

8489 

a  Aquilae 

E. 

58  14  14 

3x78 

56  47  39 

330X 

55  21  31 

3336 

53  55  53 

5a57 

Venus 

E. 

80  28  50 

8843 

78  55  17 

a835 

77  21  35 

3838 

75  47  43 

883X 

Fomalhaut 

E, 

83     9  49 

a894 

81  37  22 

889X 

80    4  52 

•889 

78  32  19 

3887 

Sun 

£. 

Z22      3    12 

8793 

X20   28   33 

«7«3 

"8  53  43 

•775 

1x7  18  42 

8766 

56 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

FriA 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


ID 
II 
12 

13 
15 

16 

17 
18 

ao 

31 

aa 
23 

34 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m        s 

o  42  28.37 
O  46  6.81 
o  49  45-39 

o  53  24.14 

0  57  3.07 

1  o  42.20 


4  21.56 

8  1.14 

II  40.97 

15  21.06 

19  1-43 

22  42.09 

26  23.04 

30  4-31 

33  45-91 

37  27.84 

41  10.13 

44  52.78 

48  ^5-8i 

52  19.23 

56  3-07 


1  59  47.33 

2  3  32.03 
2  7  17.18 

2  II  2.81 
2  14  48.92 
2  18  35-53 

2  22  22.66 
2  26  10.31 
2  29  58.50 

2  33  47-24 


Dlff.  for 
t  Hoar. 


t 
9.099 
9.105 
9.ZZI 

9.1x8 
9.126 
9-135 

9-145 
9-155 
9.165 

9.176 
9.188 
9.200 

9.213 
9.226 
9.240 

9-254 
9.269 

9.285 

9.301 
9.3x8 
9-335 

9-353 
9.372 
9.391 

9.411 
9.432 
9-453 

9.475 
9.497 
9-519 

9.542 


Apparent 
Declination. 


N.  4  34  13.5 

4  57  19-0 

5  20  19.3 

5  43  14-2 

6  6  3.1 
6  28  45.9 

6  51  22.0 

7  13  51-2 
7  36  13-0 

7  58  27.2 

8  20  33.3 

8  42  31.0 

9  4  19.9 
9  25  59.8 

.  94730-2 

10  8  50.8 

ID  30   12 
ID  51   1.2 


12  13  lO.I 

12  33  I3.I 
1253   3.6 

13  12  41.6 
13  32   6.5 

13  51  18.2 

14  10  16.4 
14  29  0.6 
14  47  30.6 

N.15  5  46.1 


Diif.for 
z  Hour. 


+57.83 
57.6a 

57-40 

+57.16 
56.91 
56.64 

+56-36 
56.06 

55.75 

+55-42 
55.08 
54.72 

+54.35 
5396 
53.56 

+53-15 
52.72 
52.28 


II  II  50.4  +51.82 
II  32  28.5  ;  51-35 
II  52  55.2       50.86 


+50.37 
49.86 

49.34 

+48.81 
48.27 
47.71 

+47.14 
46.55 
45-95 

+45-34 


Semi- 
diameter. 


Sidereal 

Time  of 
Semi- 
diameter 

Passing 
Meridian. 


2.18 
1.90 
1.62 


6  X.34 
6  1.06 
6    0.78 


0.50 

0.22 

59-94 

59-67 
59.40 
59-13 

58.86 
58.60 
58.34 

58.08 
57-82 
57-56 

57-30 
57.05 
56.79 

56.54 
56.29 
56.04 


5  55-79 
5  55-54 
5  55-29 


55.04 
54-79 
54-55 


15  5430 


64.52 

64-54 
64.56 

64.58 
64.61 
64.64 

64.67 
64.70 
64.74 

64.78 
64.82 
64.86 

64.91 
64*96 
65.01 

65-07 
65.12 
65.18 

65.23 
65.28 
65-33 

65.39 
65.46 
65-54 

65.62 
65.70 
65-77 

65.85 
65.92 
66.00 

66.07 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


3  57-04 

3  38.98 

3  21.06 

3  3-30 

2  45.73 

2  28.36 

2  11.20 

I  54.28 

I  37.60 

I  21.18 

I  5.05 

o  49.19 

o  33.64 

o  18.39 

o  3-47 


o  II. 10 
o  25.33 
o  39.20 

0  52.69 

I  5.7a 

1  18.46 

1  3072 
X  42.55 

I  53-92 

2  4.82 
2  15.23 
2    25.14 

2  34-55 
2  43.43 
2  51-77 

2  59-56 


DIfl.for 
I  Hoar. 


t 
0.755 
0.749 
0.743 

0.736 
0.728 
0.719 

0.7x0 
0.700 
0.689 

0.678 
0.667 
0.655 

0.642 
0.629 
0.615 

0.600 
0.585 
0.570 

0.554 
0.537 
0.520 

0.50a 
0.483 
0.464 

0.444 
0.424 
0.403 

O.38X 
0.359 
0.336 

0.3x3 


Note,— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  o».x8  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


n. 
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1 

AT  GREENWICH  MEAN  NOON.    . 

1 

1 
•s 

1 

S 
1 

■s 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

DiiE.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Appuuit 
Right  Atecniioa. 

DifE.  for 
X  Hoar. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Added  to 
Mean  Time. 

Sat 

SUN. 

Mon. 

I 

2 

3 

h     m       • 

0      42       27.77 
0      46           6.25 

0  49  44.88 

s 
9.101 
9.107 
9.1x3 

N.  4  34    9.7 

4  57  15-5 

5  20  16.1 

+57-84 
5763 
57.4X 

m         a 

3  57-09 
3  3902 
3  21.10 

• 

0.756 
0.750 
0.743 

h      m        a 
0   38    30.68 
0  42    27.23 
0  46   23.78 

Tues. 
Wed. 
Thur. 

4 
5 
6 

0  53  23.67 

0  S7    2.65 

1  0  41.83 

9.120 
9.x  28 
9.X37 

5  43  "-3 

6  6    0.5 
6  28  43.5 

+57.17 
56.92 
56.65 

3     3-34 
2  45-76 
2  28.39 

0.736 
0.728 
0.719 

0   50   20.34 
0   54    16.89 
0   58    13.44 

Frid. 

Sat 

SUN. 

7 
8 

9 

X     4  21.22 
I     8    0.85 
I  11  40.72 

9.146 
9.156 
9.167 

6  51  20.0 

7  13  49-4 
7  36  1 1.5 

+56.37 
56.07 

55.76 

2  11.23 
I  54-30 
I  37-62 

0.710 
0.700 
0.690 

X       2    10.00 

I     6     6.55 
X  10    3.10 

Mon. 
Tues. 
Wed. 

lO 

n 

12 

X  15  20.86 
X  19     1.27 
X  22  41.96 

9.178 
9.190 
9.202 

7  58  25-9 

8  20  32.3 
8  42  30.3 

+55.43 
55.09 
54-73 

I  21.20 
I     5.06 
0  49.20 

0.679 
0.667 
0.655 

X  13  59.66 
X  17  56.21 

X    21    52.76 

Thur. 
Frid. 
Sat 

SUN. 

Mon. 

Tues. 

13 
14 

i6 

17 
i8 

X  26  22.96 
X  30    4.27 
I  33  45-90 

X  37  27.87 
X  41  10.20 
I  44  52.88 

9.215 
9.228 
9.242 

9.256 
9.271 
9.287 

9    4  19-5 
9  25  59-6 
9  47  30-2 

10    8  51.0 
10  30     1.6 
10  51     1.8 

+54.36 
53.97 
53.57 

+53-16 

52.73 
52.29 

0  33,64 
0  18.40 
0     348 

0.642 
0.629 
0.615 

0.600 
0.585 
0.570 

X  25  49.32 
X  29  45.87 
I  33  42.42 

X  37  38.98 
I  41  35.53 
X  45  32.08 

0  II. II 
0  25.34 
0  39.21 

Wed. 
Thur. 
Frid. 

19 

20 

X  48  35.94 
X  52  19.40 
I  56     3-27 

9.303 
9.320 

9.337 

II  II  51.2 
11  32  29.5 
II  52  56.3 

+51.83 
51.36 
50.87 

0  52.69 

1  5-79 
I  18.48 

0.554 
0.537 
0.520 

X  49  28.64 
I  53  25.19 
I  57  21.75 

Sat 

SUN, 

Mon. 

22 
23 

24 

1  59  47.56 

2  3  32.30 
2     7  17.48 

9-355 
9.373 
9.392 

12  13  11.4 
12  33  14.5 
12  53    5-2 

+50.38 
49.87 
49.35 

I  30.74 
I  42.56 
I  53-93 

0.502 

0.483 
0.464 

2     I  18.30 
2     5  14.86 
2    9  11.41 

Tues. 
Wed. 
Thur. 

25 
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W. 

53  «o  3X 

t*M 

55    3  35 

•415 

56  46  49 

•408 

58      30      13 

•401 

JUPITBR 

W. 

37  41  45 

■♦35 

39  a4  30 

•4^4 

41     7  30 

•415 

4a  50  44 

S405 

Vbnus 

E. 

74  13  4a 

aSis 

7a  39  31 

3807 

71     5  la 

8800 

69  30  44 

•793 

Fomalhaut 

E. 

76  59  44 

a887 

75  a7    9 

3887 

73  54  34 

3890 

73  22     2 

•893 

a  Pegasi 

E. 

96  24.  2$ 

•556 

94  44  a9 

•54« 

93    4  aa 

•340 

91  24     5 

•534 

Sun 

E. 

"5  43  30 

«759 

ZX4    8    8 

J*750 

iia  3a  35 

•743 

no  56  sa 

^5 

a 

Spica 

W. 

67    9  42 

SS66 

68  54    5 

«36o 

70  38  37 

•354 

72  23  18 

•347 

JUPITBR 

W. 

51  30  14 

flS6x 

53  14  45 

•353 

54  59  a7 

•346 

56  44  ao 

•338 

Venus 

E. 

61    36    Z2 

^1 

60    0  53 

•754 

58  25  25 

•749 

56  49  50 

SV43 

Fomalhaut 

E. 

64   40   43 

agss 

63    8  56 

•937 

61  37  24 

3950 

60    6     8 

•965 

a  Pegasi 

E. 

83    0  25 

8503 

81  19  x6 

•498 

79  38    0 

•493 

77  56  37 

•489 

Sun 

E. 

loa  55  45 

9698 

loi  19    a 

9690 

99  4a    9 

•684 

98     5     7 

3677 

3 

Spica 

W. 

81    9    4 

«3z6 

82  54  40 

33X0 

84  40  as 

•3«H 

86  26  18 

••99 

JUPITBR 

W. 

65  31  35 

•an 

67  17  20 

«96 

69    3  as 

9991 

70  49  38 

3384 

Antares 

W. 

35  35  la 

43» 

37  ao  39 

33x6 

39    6  15 

3309 

40  sa     I 

tm 

Venus 

E. 

48  50    4 

8717 

47  X3  47 

•71a 

45  37  a3 

970B 

44    0  54 

•704 

a  Pegasi 

E. 

69  a8  a2 

Mn 

67  46  31 

3479 

66    438 

3470 

64  aa  43 

3470 

SUH 

E. 

89  57  39 

tC43 

88  19  43 

•^ 

86  41  38 

9^1 

85    3  as 

368S 

4 

JUPITBR 

W. 

79  4a  57 

3356 

81  30     X 

3351 

83  17  la 

9346 

85    4  31 

-4< 

Antares 

w. 

49  43     3 

aa74 

51  a9  40 

3370 

53  x6  a4 

3864 

55    3  16 

3360 

Saturn 

w. 

33  58  51 

«77 

35  45  a4 

387« 

37  3a    5 

9966 

39  18  S4 

S36X 

a  Pegasi 

E. 

55  53  18 

«4«o 

54  "  36 

•484 

Sa  30    0 

•490 

50  48  33 

•498 

Sun 

E. 

76  50  az 

•597 

75  "  aa 

•399 

73  32  16 

S588 

71  53    4 

•sfls 

5 

Antares 

W. 

63    59    Z2 

afl40 

65  46  40 

••37 

67  34  13 

••34 

69  ai  so 

34SI 

Saturn 

W. 

48  Z4  46 

«09 

50    a  15 

S336 

51  49  49 

••33 

53  37  a8 

•190 

Sun 

E. 

63  35  39 

•9fi« 

61  55  55 

•563 

60  16    8 

•559 

58  36  17 

•5S8 

6 

Antares 

W. 

78  ao  49 

nss 

80    8  43 

•33Z 

81  s6  39 

998X 

83  44  35 

9330 

Saturn 

W. 

6a  36  37 

«20 

64  a4  34 

3319 

66  la  33 

t8X8 

68    0  33 

33X8 

Sum 

E. 

50  16  3a 

8553 

48  36  33 

•553 

46  56  34 

•555 

45  16  37 

■59B 

7 

Antares 

W. 

9a  44    7 

«W7 

94  31  55 

•139 

96  19  40 

••3X 

98    7  ax 

•^5 

Saturn 

W, 

77    0  a4 

at23 

78  48  17 

9385 

80  36     7 

8388 

82  a3  53 

33SI 

Sun 

E. 

36  57  44 

•575 

35  18  15 

3581 

33  38  54 

3588 

31  59  43 

•597 

zx 

Sun 

W. 

16  z8  39 

3005 

17  48  45 

•993 

19  19     6 

•987 

20  49  35 

•985 

PoUoz 

E. 

74  18  20 

•546 

7a  38  II 

356X 

70  58  aa 

•576 

69  18  S4 

3S99 

Mars 

E. 

81    IX  48 

a630 

79  33  34 

3646 

77  55  41 

3660 

76  18     8 

•675 

za 

Sun 

W. 

28  21  29 

S014 

39  51  as 

3033 

31  ai     9 

3P34 

32  50  39 

9047 

Pollux 

E. 

61     7    0 

•673 

59  a9  44 

•689 

57  5a  50 

•707 

56  16  20 

3735 

Mars 

E. 

68  15  30 

•753 

66  40     I 

•769 

65    4  53 

8786 

63  30    7 

8801 

Regulos 

E. 

97  51  34 

a6a6 

96  13  14 

3640 

94  35  14 

•655 

9a  57  34 

3670 

13 

Sun 

W. 

40  14  19 

3l« 

41  4a  14 

3X35 

43    9  53 

3x39 

44  37  15 

3x53 

Pollux 

E. 

48  19  43 

fl8z6 

46  45  36 

•835 

45  "  54 

•855 

43  38  38 

•875 

Mars 

E. 

55  41  27 

3882 

54    8  45 

3898 

sa  36  a4 

•914 

SI     4  as 

•931 

Regulus 

E. 

84  54  13 

•744 

83  18  3a 

•759 

81  43  xo 

•773 

80    8    7 

3788 

XIV. 
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69 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Nun*  and  Dinedoo 

Midnight 

P.L. 
of 

XVk. 

P.L. 

of 

XVIIIh. 

P.L. 

of 

XXlh. 

P.I. 

of 

P 

ot  Objaet 

DHL 

DiflL 

DUE. 

DIAL 

•          • 

•        f       m 

•      »      « 

•        f        m 

I 

Spica 

W. 

6o  13  47 

•394 

6x  57  31 

•387 

63  41  25 

•S80 

65  a5  a9 

•373 

Ju'piTBR 

W. 

44  34  la 

•900 

46  17  53 

•386 

48     I  48 

•378 

49  45  55 

•369 

Venus 

E. 

67  56    7 

^766 

66  ai  ai 

•779 

64  46  a6 

•773 

63  II  a3 

•767 

Fomalhant 

E. 

70  49  33 

a«96 

69  17    9 

•901 

67  44  51 

•908 

66  xa  4a 

89x6 

aPegasi 

E. 

89  43  39 

•5V 

88    3     3 

«5«x 

86  aa  19 

•5x3 

84  41  26 

8509 

Sun 

E. 

109  ap  59 

•7a8 

107  44  56 

•7x9 

106    8  4a 

9719 

X04  3a  x8 

•705 

M 

Spica 

W, 

74    8    9 

•S4I 

75  53    9 

•333 

77  38  x8 

9398 

79  23  37 

8388 

Jupiter 

W. 

58  ag  a4 

■SS« 

60  14  39 

•3^* 

6a    0    4 

83x6 

63  45  40 

asxo 

Venus 

E. 

55  14    7 

•738 

53  38  17 

•73* 

52    a  19 

8787 

50  26  X5 

tm 

Fomalhant 

E. 

58  35  XI 

•9to 

57     4  36 

3003 

55  34  27 

9096 

54    4  46 

305a 

a  Pegasi 

E. 

76  15    8 

•4S5 

74  33  33 

a4fti 

72  51  54 

•478 

71  xo  10 

2475 

Sun 

E. 

96  a7  56 

•6(9 

94  50  35 

•64 

93  13     5 

•656 

9X  35  26 

8630 

3 

Spica 

W. 

88  la  19 

••94 

89  58  a8 

8S88 

91  44  45 

888s 

93  31  10 

8978 

JUPITBR 

w. 

72  36     X 

«78 

74  2a  33 

tS7^ 

76    9  13 

aa<S7 

77  56     I 

8969 

Antares 

w. 

4a  37  56 

••97 

44  24    0 

«9i 

46  xo  13 

••85 

47  56  34 

8980 

Venus 

E. 

4a  a4  ao 

arn 

40  47  41 

•698 

39  10  59 

•695 

37  34  13 

9694 

a  Pegasi 

E. 

6a  40  47 

1470 

60  58  51 

•471 

59  16  57 

•473 

57  35     6 

•475 

Sun 

E. 

83  a5    4 

•619 

81  46  35 

fl6i3 

80    7  58 

8607 

78  29  13 

8609 

4 

JUPITSR 

W. 

86  51  56 

••57 

88  39  a8 

tass 

90  a7    6 

8830 

92  14  49 

8896 

Antares 

W. 

56  50  15 

tas6 

58  37  20 

«5X 

60  24  3a 

8847 

6a  XX  49 

•943 

Saturn 

W. 

41     5  51 

aas6 

42  52  55 

•asi 

44  40    6 

^•M7 

46  a7  a3 

9843 

a  Pegasi 

E. 

49    7  17 

•507 

47  26  14 

asxS 

45  45  26 

•539 

44    4  57 

•348 

Sun 

E. 

70  13  46 

•S79 

68  34  aa 

•573 

66  54  53 

•37X 

65  15  18 

8368 

5 

Antares 

W, 

71     9  3« 

•199 

72  57  17 

•M7 

74  45     5 

8993 

76  32  56 

8823 

Saturn 

W. 

55  «5  " 

aa«7 

57  "  58 

sass 

59    0  48 

9993 

60  48  41 

B99X 

Sun 

E. 

56  56  24' 

1556 

55  16  a8 

•334 

53  36  30 

•333 

5x  56  3x 

•353 

6 

Antares 

W. 

85  32  32 

tssz 

87  ao  a8 

taas 

89    8  a3 

8883 

90  56  16 

8983 

Saturn 

W. 

69  48  33 

asxg 

71  36  32 

att9 

73  24  3x 

aaao 

75  X2  a8 

B99X 

Sun 

E. 

43  36  43 

asS9 

41  56  50 

•36« 

40  17    3 

•563 

38  37  20 

9370 

7 

Antares 

W. 

99  54  57 

»S8 

loi  4a  a8 

049 

103  29  53 

••47 

X05  X7  11 

aasx 

Saturn 

W, 

84  "  34 

as3S 

85  59  10 

ns8 

87  46  4X 

••43 

89  34     5 

8847 

Sun 

E. 

30  20  44 

•607 

a8  4J[  58 

•6x8 

27    3  28 

•ftx 

25  25  X5 

8646 

II 

Sun 

W. 

sa  ao    7 

•986 

23  50  37 

•9B9 

25  21     3 

•996 

26  5x  ax 

3004 

PoUoz 

E. 

67  39  48 

•607 

66     I     3 

•6m 

64  aa  40 

8640 

6a  44  39 

9656 

Mars 

E. 

74  40  55 

•691 

73     4     3 

«7o6 

71  a7  31 

a799 

69  5x  ao 

9738 

la 

Sun 

W, 

34  19  54 

3039 

35  48  54 

3071 

37  17  39 

S085 

38  46    7 

3098 

PoUox 

E. 

54  40  13 

•743 

53    4  30 

veo 

51  a9  10 

•779 

49  54  X4 

•798 

Mars 

E. 

61  55  41 

88x8 

60  ai  36 

•834 

58  47  52 

8850 

57  X4  29 

8866 

Regolos 

E. 

91  so  14 

•683 

89  43  14 

•TOO 

88    634 

•7x3 

86  30  14 

•7« 

13 

Sun 

W. 

46    4  ai 

31^ 

47  31  10 

9x80 

48  57  43 

3194 

50  23  59 

S»8 

PoUux 

E. 

42    5  47 

••96 

40  33  23 

•9x6 

39    X  25 

•939 

37  29  55 

•96s 

Mars 

E. 

49  32  43 

•90 

48     I  a3 

•96a 

46  30  a3 

•978 

44  59  43 

•994 

RegRlnt 

E. 

78  S3  «3 

mm 

765858 

A6 

75  H  5X 

•990 

73  5x    a 

•I49 

70 
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XV. 


GREENWICH  MEAN  TIMK 

LUNAR  DISTANCBS. 

1* 

NaiM  and  XMnedon 

Noon. 

P.I. 

of 

m^ 

P.L. 

of 

Vlh. 

P.I. 

of 

IXb- 

P.I. 

of 

olObjMt 

DifL 

DUL 

DHL 

Difl. 

•        •        m 

•       9 

•        9        m 

•             • 

X4 

Sun 

W. 

51  49  59 

Sm 

53  15  43 

VH 

54  41  12 

3«47 

56    6  25 

3>fo 

PoUux 

E. 

35  58  54 

^5 

34  28  23 

9010 

32  58  23 

3037 

31  28  56 

3005 

Mars 

£. 

43  29  33 

90x0 

41  59  23 

30^5 

40  29  41 

304X 

39     0  19 

3056 

Regains 

E. 

7S  17  3a 

«is« 

70  44  X9 

9Bn 

69  XX  23 

■884 

67  38  44 

«897 

15 

Sun 

W. 

63     8  54 

SS19 

64  32  43 

33SX 

65  56  X9 

SS4X 

67  X9  43 

3350 

Aldebanm 

W. 

ao  50  47 

SM7 

22  x6  24 

3«s 

23  42  30 

3i«4 

25     8  58 

3170 

Regains 

E. 

59  59  «6 

ms7 

58  28  19 

^ 

56  57  27 

0979 

55  26  48 

39fO 

i6 

Sun 

W. 

74  13  58 

S996 

75  36  19 

3403 

76  58  32 

34" 

78  20  36 

3417 

Aldebarsn 

W. 

32  24  s8 

3137 

33  51  53 

3134 

35  19  21 

3133 

36  46  50 

313s 

Regalas 

E. 

47  56  44 

SQ38 

46  27  18 

3046 

44  58     2 

3055 

43  28  57 

3005 

Spica 

E. 

lox  54    9 

90x6 

100  24  z6 

30tt 

98  54  31 

5030 

97  S4  55 

3035 

17 

Sun 

W. 

85    9  16 

S44S 

86  3044 

3446 

87  52    8 

3430 

89  X3  28 

3433 

Aldebarsn* 

W. 

44    4  a9 

ssso 

45  32     2 

SX30 

46  59  35 

3Q0 

48  «7    8 

3xa9 

Regolos 

£. 

36     5  54 

9X00 

34  37  44 

3W6 

33    9  42 

3114 

31  41  49 

9X90 

Spica 

£. 

89  58  38 

S060 

88  29  39 

3064 

87    045 

3066 

85  31  54 

30« 

JUPITBK 

E. 

XO4      I    10 

9<QX 

X02  3X  36 

3Q9S 

lOX      2     7 

3096 

99  32  41 

3040 

x8 

Sun 

W. 

95  59  36 

S4S8 

97  20  47 

3457 

98  41  59 

3436 

100      3    X2 

3435 

Aldebarsn 

W. 

55  45  " 

9XS3 

57  12  53 

3M1 

58  40  37 

3xie 

60     8  25 

■3x15 

Spica 

E. 

78    8  17 

3075 

76  39  37 

3074 

75  10  5€ 

3073 

73  42  14 

3070 

Jupiter 

E. 

9a    6    3 

30*5 

90  38  4« 

3044 

89    7  28 

3^ 

87  38    9 

3040 

19 

Sun 

W. 

106  49  5« 

3439 

X08  XX  24 

34S< 

109  33    « 

3431 

no  54  42 

3496 

Aldebarsn 

W. 

67  28  23 

3096 

68  56  38 

3091 

70  24  59 

3086 

71  53  26 

3079 

PoUox 

W. 

26  16  39 

349a 

27  41    0 

vnh 

29     5  53 

3«40 

30  31  15 

smB 

Spica 

E. 

66  x8    7 

309« 

64  49    6 

3033 

63  20     X 

3090 

6x  50  50 

3016 

JUPITBK 

E. 

80  10  57 

30*9 

78  41  «o 

9«5 

77  11  38 

9000 

75  41  50 

90x6 

so 

Aldebarsn 

W. 

79  17  40 

3a»« 

80  46  56 

3057 

8a  16  S3 

3«9 

83  46    0 

3001 

Pollox 

W. 

37  43  53 

3131 

39  11  25 

31x5 

40  39  16 

3Z0X 

42    7  25 

308^ 

Mars 

w. 

26  46  ZI 

3a3x 

28  XX  44 

3n6 

29  37  34 

3«9 

31     3  40 

3x89 

Spies 

E. 

54  23  16 

3014 

52  53  21 

3008 

51  23  18 

3000 

49  53     5 

^999 

JUPITBS 

E. 

68  XI  x6 

4986 

66  40  46 

0980 

65  xo    8 

097a 

63  39  20 

9905 

Antares 

E. 

99  57    4 

301S 

98  27    6 

3P04 

96  56  58 

0996 

95  ^  40 

9988 

ai 

Aldebarsn 

W. 

91  z6  48 

*974 

92  47  33 

09fl4 

94  18  3X 

•954 

95  49  42 

9943 

PollOJC 

W. 

49  3a  27 

3017 

51     2  X9 

300* 

52  32  27 

<990 

54     2  52 

9977 

Mars 

W. 

38  x8     3 

3m6 

39  45  41 

3114 

41  13  34 

3x01 

42  41  43 

3088 

Spica 

£. 

42  X9  24 

fl948 

40  48     6 

0939 

39  16  36 

*999 

37  44  54 

9990 

JUPXTBR 

E. 

56    a  54 

«9«4 

54  31     5 

•915 

52  59     5 

9905 

51  26  53 

0897 

Antares 

E. 

87  52  28 

^t 

86  21     2 

«93i 

84  49  23 

99»l 

83  17  31 

19x0 

Saturn 

E. 

X03  20  17 

^930 

lOX  48  36 

3990 

100  x6  42 

0909 

98  44  34 

0898 

M 

Pollnz 

W, 

6x  39  X2 

0909 

63  XX  19 

«89S 

64  43  44 

•689 

66  16  26 

9809 

Mars 

W. 

50    6  23 

3C»3 

51  36    7 

3009 

53    6    8 

9996 

54  36  26 

0983 

Regolos 

W. 

24  37  48 

0930 

26    9  29 

09x0 

27  41  35 

a89x 

29  14     6 

9873 

JUPITBR 

E. 

43  42  59 

38SO 

42    9  36 

0M 

40  36     2 

•83a 

39     2  16 

98« 

Antares 

E, 

75  34  39 

•854 

74     1  21 

0842 

72  27  47 

98a9 

70  53  57 

9818 

Saturn 

E. 

9X    0  24 

a84l 

89  26  49 

tBj9 

87  52  59 

«Bi7 

86  18  53 

•805 

XVL 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCBa 

NasM  and  Direction 
of  Object 

Midnight 

RL. 

of 
DiflC. 

XVI*- 

P.L. 

of 

Diie. 

XVIIIh. 

P.L. 

of 
DifE. 

XXIb. 

P.L. 

of 

•     *     • 

•        t        m 

•        »        m 

•      »      • 

*4 

Sm 

W. 

57  31  n 

3^ 

58  56    7 

3185 

60  ao  36 

3096 

6x  44  5a 

390B 

PoUoz 

E. 

30    o    3 

9PM 

28  31  47 

3X89 

a7    4  la 

3X«« 

as  37  ao 

3805 

Mars 

E. 

37  31  x6 

3078 

36    a  32 

9088 

34  34    8 

3104 

33    6    3 

3x19 

Regulue 

E. 
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Frid. 

Sat. 


Tues. 
Wed. 


SUN    28 
Mon.     29 


li     m       ■ 

a  33  47.24 

2  37  3^-53 
a  41  26.40 

2  45  16.83 
a  49  784 
a  52  59-43 

2  56  51.60 

3  o  44.35 
3    4  37.68 

3  8  31.59 
3  12  26.07 
3  16  21.13 

3  ao  16.75 
3  34  12.93 
3  28    9.67 

3  32  6.96 
3  56    4.80 

3  40    3.19 


3  44 
348 
3  5a 


2.10 
1.56 
1.54 


3  56    2.05 

4  o    3.07 
4    4    4.61 


4  8 
4  " 
416 


6.66 

9.21 

12.25 


4  ao  15.78 

4  24  19.78 
4  28  24.25 
4  32  29.17 


t 

9.542 
9.566 
9.590 

9.6x3 

9.637 
9.661 

9.686 
9.7x0 
9.734 

9.758 
9.782 
9.806 

9.829 

9.853 
9.876 

9.899 
9.921 

9*944 

9.966 

9.988 

Z0.0Z0 

10.032 
XO.053 
10.075 

10.096 
10.X17 
10.137 

IO.X57 
XO.Z76 
XO.X95 

X0.2X4 


N. 


5  546.1 
5  23  46.8 
5  41  32.2 

5  59    2.2 

6  16  16.4 
6  33  14.4 

6  49  56.0 

7  6  20.8 
7  22  28.5 

7  38  18.8 

7  53  51.3 

8  9    5.9 

8  24    2.1 

8  38  39.7 

8  52  58^. 

9  6  58.0 
9  20  38.2 
9  33  58.6 

9  46  59.1 

9  59  394 

ao  II  59.3 


20  23  58.5 

20  35  36.7 
20  46  53.9 

20  57  49-6 

21  8  23.8 
21  18  36.1 

ai  28  26.4 

21  37  54-5 
ai  47    0.1 

21  55  43.1 


+45.34 
44.71 
44.07 

+43.42 
42.76 
42.08 

+41.38 
40.67 
39.96 

+39.23 
38.48 
37.7a 

436.95 
36.17 
35.38 

+34.58 
33.76 
3*93 

4-32.10 
31.25 
30.39 

+29.52 
28.65 
27.77 

•H26.87 
25.96 
25.05 

+24.13 
23.20 
22.26 
21.31 


Thur.    32      4  36  34.53    10.232  N.22    4    3.2    ■h2o.36 


5  54.30 

5  54-06 

5  53.82 

5  53.58 

5  53.35 

5  53.12 

5  52.89 

5  52.67 

5  52.45 

5  52.23 

5  52.02 

5  51.82 


5  51.62 
5  51.42 
5  51.22 


5  51.03 
5  50.84 
5  50.66 


5  50.48 
5  50.30 
5  50.13 


5  4996 
5  49.79 
5  49.62 


49.45 
49.29 

15  4913 


5  48.97 
5  48.81 
5  4866 
5  48.51 


t 
66.07 
66.15 
66.23 

66.31 
66.39 
66.47 

66.55 
66.63 
66.71 

66.79 
66.87 
66.96 

67.04 
67.12 
67.20 

67.29 
67-37 
67.45 

67.53 
67.60 
67.68 

67.76 
67.83 
67.90 

67.97 
68.04 
68.11 

68.17 
68.23 
68.29 
68.35 


59.56 

6.80 

13.48 

19.58 
25.11 
30.07 

34.44 
38.24 

41.45 

44.09 
46.16 
47.66 


3  48.59 
3  48.96 

3  48.78 

3  48.04 
3  46.76 
3  44.94 

3  42.58 
3  3969 
3  36.28 

3  32.34 
3  27.88 
3  22.91 

3  17.44 
3  11.46 

3     5.00 

a  58.04 

2  50.62 

2  42.73 

2  34-39 


5  48.37    68.41      2  25.61 


t 

0.313 
0.290 
0.266 

0.242 
0.218 
o.X9^ 

0.Z7C 
0.X46 

O.Z99 

0.098 

0.074 
0.050 

0.027 
0.004 
0.0x9 

0.042 
0.065 
0.087 

O.XO9 
O.Z3Z 

O.X53 

O.X75 
0.196 
0.2x8 

0.239 
0.260 
0.280 

0.300 

0.319 

0.338 

0.357 
0.374 


NoTC— Tlie  mean  time  of  aemidiameter  paaaing  may  be  found  by  snbtracting 
The  lign  +  preflzed  to  the  honrly  change  of  declination  indicates  thai 


cF  x8  from  the  sidereal  time, 
north  declinations  are  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

i 

1 

1 

1 
•s 

1 

Bqnadoaol 

Time^ 

toba 

Added  to 

Mean  Tim& 

Diftlor 
iHoor. 

SitferMl 
Tlme^ 

or 

of 
MeanSuL 

Appunt 

DiiLtor 
iHoor. 

Apparent 
DMlinadon. 

THE.  toe 
zHoor. 

Mon. 
Tues. 
Wed. 

I 

a 
3 

km. 

a  33  47.71 

3  37  37.03 
a  41  26.91 

■ 
9.543 
9.566 
9.590 

•                       m 
N.I5         5     48.4 

15  23  49-1 
15  41  34-6 

• 

-N5.34 
44.7X 
44.07 

m       ■ 

3  59-58 
3  6.82 

3  1349 

■ 
0.3x3 
0.290 
0.266 

b     m       t 
2   36  47.29 
2   40  43.85 
2  44  40.40 

Thur. 
Frid. 
Sat 

4 
5 
6 

a  45  17.36 
3  49    8.39 
a  5a  59.99 

9.614 
9.638 
9.662 

15  59    4-7 
z6  16  18.9 

16  33  16.9 

+43.42 
42.76 
42.08 

3  19.60 
3  25.13 
3  30.08 

0.242 
0.2x8 
O.Z94 

a  48  36.96 

a  5a  33-52 
2  56  30.07 

SUN. 

Mon. 

Tuet. 

7 

8 

9 

a  56  53.17 

3    0  44.93 
3    4  38.28 

9.686 
9.7x0 
9.735 

i6  49  58.5 
17    6  23.3 
17  22  31.0 

+4X.38 
40.67 
39.96 

3  34.46 
3  38.35 
3  41-46 

OUZ70 
az46 

0bZ29 

3    0  26.63 
3    4  23.18 
3    8  19.74 

Wed. 

Thur. 
Frid. 

lO 

II 
la 

3    8  32.19 
3  la  a6.68 
3  16  21.74 

9.759 
9.78a 
9.806 

17   38   2X.2 

17  53  53-8 

18  9    8.3 

+39.23 
38.48 
37.7« 

3  44.«> 
3  46.17 
3  47-66 

0.098 
0.074 

aQ5o 

3  la  16.29 
3  16  12.85 
3  20    9.40 

13 
»4 
IS 

3  ao  17.37 
3  34  13.55 
3  28  10.30 

9.829 
9.853 
9.876 

1824    4.5 
18  38  42.Z 
18  53    0.7 

+36.95 
36.17 
35.38 

3  48.59 
3  48.96 
3  48.77 

0.^27 
0.004 

ObOZ9 

3  24    5-96 
3  28    2.52 

3  31  59.07 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

3  33    7.59 
3  36    5-43 
3  40    3.81 

9.899 
9.93X 
9.944 

19    7    0.2 
19  20  40.3 
19  34    0.7 

+34.58 
33.76 
3a.93 

3  4676 
3  44.93 

0.Q42 
0.065 
0.087 

3  35  55.63 
3  39  52.18 
3  43  48.74 

Frid. 

Sat 

SUN. 

19 
ao 
ai 

3  44    3.7$ 
3  48    3.17 
3  53    3.14 

9.966 

9.988 

ZO.OZO 

19  47     i.x 
19  59  414 
ao  12    1.2 

+32.XO 
3X.25 
30.39 

3  43.58 
3  39.69 
3  36.37 

0.109 
ai3z 
OiX53 

3  47  45-30 
3  51  41-86 
3  55  38.41 

Mon. 
Tues. 
Wed. 

aa 

33 
34 

3  56    2.64 

4  0    3-65 
4    4    5.18 

Z0.032 

X0.053 
X0.074 

20  24    0.3 
20  35  38.4 
ao  46  55-5 

+29.53 
28.65 
27.77 

3  33.33 
3  37.87 
3  22.90 

O.X75 
0.Z96 

0.2Z8 

3  39  34-97 

4  3  31.53 
4    7  28.08 

Thur. 

Frid. 

Sat 

a6 

37 

4    8    7.21 
4  "    9.75 
4  i6  12.77 

X0.095 

10.1x6 
XO.X36 

20  57  51.2 

21  8  25.2 
21  18  37.5 

+26.87 
25.96 
25.05 

3  17.43 
3  ".45 
3    4.98 

0.239 
0.260 
0.280 

4  XI  24.64 
4  15  21.20 
4  19  17.7s 

SUN. 
Mon. 
Tues. 
Wed. 

aS 

39 

30 
31 

4  20  16.28 
4  24  20.26 
4  28  24.71 
4  32  29.61 

10.156 
XO.X76 
XO.X95 
10.2x3 

21  28  27.7 
21  37  55.6 
21  47     1.2 

«i  55  44-0 

■H24.X3 
23.20 
22.26 
21.3X 

a  58.03 
a  50.60 
a  42.71 
3  34-37 

0.300 
0.319 
0.338 
0.357 

4  23  14-31 
4  27  10.87 

4  31     7.42 
4  35     3-98 

Thur. 

32 

4  36  34-95 

10.23X 

N.22    4    4.1 

+20.36 

3  25.59 

0.375 

4  39    0.54 

liani 
incra 

11  -f  prafizod  to  tlw 

1  noon  may 
hourly  ehaa 

bo  aasamod  the  same  as  that  for 
ge  of  daoUnatlon  indicates  that  n 

orth  dedinatio 

naare 

Di&  for  X  Hoor, 

+  9^.8565. 
(Table  IIL) 

76 


MAY,  1899. 


III. 


AT  GREENWICH  MEAN  NOON. 


I 


I 


THE  SUN'S 


TRUE  LONGITUDB. 


DiOLtor 
t  Hour. 


L4nTUDB. 


Leptrithm 

of  tha 

Radio*  Vaclor 

of  tb« 

Earth. 


Diftfor 
t  Honr. 


MaanlbiM 

of 

SldanalNeoa 


t 

a 
3 

4 
5 
6 

7 
8 

9 

lO 

II 

13 

13 
14 
»5 

i6 

17 
i8 

19 
ao 

31 

33 
33 

34 

25 
26 
37 

38 
29 
30 
31 

33 


21 
32 
23 

24 

«5 
26 

27 
28 
29 

30 
31 
33 

33 

34 
35 

36 

37 
38 

39 
40 

41 

43 
43 
44 

45 
46 

47 

48 
49 
50 
51 

153 


40  52  51.6 

41  51     1-7 

42  49  10.6 

43  47  17-9 

44  45  33.8 

45  43  38.3 

46  41  31.3 

47  39  330 

48  37  33.0 

49  35  316 

50  33  28.5 

51  31  33.8 


53 
53 
54 


39  175 

37    9-4 
34  59-8 


55 
56 
57  18 


32    48.3 

20   35.2 

20.4 


58 

59 
60 


x6    3.9 

13  45-9 
XI  26.4 


61  9     5'3 

62  6  42.8 

63  4  19.1 


64     I  S4.I 

64  59  28.0 

65  57    0-7 

66  54  32.6 

67  52  34 

68  49  33.5 

69  47  2.8 


52  18.9 

50  28.9 
48  37-6 

46  44.8 
44  50-6 
4a  54-9 

40  57.8 
38  59-3 
36  59-2 

34  57-$ 
32  54-4 
30  49-5 

28  43.1 
26  34.8 
24  25.1 

22  13.4 
20  0.2 
17  45-2 

15  28.6 
13  10.4 
10  50.8 

8  29.5 
6  6.9 
3  430 

X  17.8 
58  51.6 
56  24.1 

53  55.8 

51  26.5 

48  56.4 
46  25.5 


45-45 
45-39 
45-34 

45.*8 

45-22 
45- x6 

45.10 

45-04 
44-98 

44-91 
44.84 

44-77 

44-70 
44-63 
44-56 

44-49 
44.42 

44-35 

44.28 
44.22 
44-15 

4409 
44-03 
43-98 

143-93 
43-89 
43.85 

43.81 
43.77 
43-74 
4370 


70  44  31.3   43  53.8  I  143.67 


+  0.17 
0.29 
0.38 

+  0-45 

0.49 
0.51 

+  0.48 
0.44 
0.37 

+  0.27 

0.15 

4-  0.02 

—  O.XI 
0.24 
0-37 

-0.49 

0.57 
0.64 

—  0.68 
0.68 
0.66 

—  0.60 
0.52 
0.41 

—  0.29 
0.17 

—  0.04 

+  0.09 
0.21 
0.30 
0.37 

+  0-42 


0.0034894 
0.0035996 
0.0037088 

0.0038168 
0.0039233 
0.0040284 

0.00413 18 
0.0042336 
0-0043333 

0.0044312 
0.0045272 
0.0046214 

0.0047136 
0.0048039 
0.0048924 

0.0049794 
0.0050646 
0.0051485 

0.0052309 
O.OO5312X 
0.0053921 

0.0054709 
0.0055486 
0.0056253 

O.OO570II 
0.0057758 
0.0058494 

0.00592x8 
0.0059928 
0.0060626 
0.0061308 


4-46.X 
45-7 
45-* 

+44-7 
44-1 
43.5 

4-42.8 
42.0 
41.2 

4.40.4 
39.6 
38.8 

4.38.1 

37.4 
36.7 

4-36-0 
35-3 
34.7 

4.34-1 
33.6 
33- X 

4-3a.6 
32.2 
3X.8 

4.3X.4 
30-9 
30.4 

4^9-9 
29.3 
28.7 
28.0 


0.0061971    4^7.3 


h  m   ■ 

21  19  42.48 

21  15  46.58 

2X  II  50.67 

21   7  54.76 

21  3  58.85 

21   O   2.94 

20  56   7.03 

20  52  XX.I2 

20  48  15.21 

20  44  19.30 

20  40  23.39 

20  36  27.48 

20  32  31.57 

20  28  35.66 

20  24-39.75 

20  20  43.84 

20  16  47.93 

20  12  52.02 

20  8  56.10 
20  5  0.19 
20  X  4.28 

19  57  8.37 

X9  53  12.46 

19  49  16.55 

19  45  20.64 

19  41  24.73 

19  37  28.82 

19  33  32-91 

19  29  36.99 

19  25  41.08 

X9  21  45.17 

19  17  49.26 


Nor»r-Tlw  iimnbsn  in  eolamn  X  correspond  to  tho  trao  oqvlnos  of  Cho  datot  in  colamn  X'  to  tho  mean 
eqninos  of  Jennery  kAjo, 


Diff.  for  X  Hour, 
— 9*.8296w 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

\ 

1 

1 

1 

THE  MOON'S 

SBIOOIAMBTBS. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGB. 

HOOB. 

Midnight. 

Hood. 

Diftltot 
I  Hoar. 

Midnight 

Dlfttor 
I  Hoar. 

Meridian  of 
Greenwich. 

DiiE.f6r 
iHoor. 

Nooo. 

I 
3 

# 

16  ii.a 
16  ii.i 
16    9.6 

»         m 
16    II.3 
16    10.5 
16       8.3 

m 

59  17.9 
59  17-3 
59  "-8 

» 

40.08 

-0.13 

0.33 

m 

59  i8.a 
59  I5-I 
59    7.3 

• 

-0.03 

0.23 

a42 

h        m 

17  46.8 

18  39.6 

19  30-1 

2.26 
2.X5 

a.07 

4 
21.2 
22.2 
23.2 

4 
5 
6 

16    6.8 
16    a.8 
15  57.4 

16       4.9 
16       0.3 

15  54-3 

59    1-6 
58  46.8 
58  37.1 

-0.5a 
0.72 
0.92 

58  54.8 
58  37-5 
58  15-4 

-0.62 
0.82 
X.02 

ao  19.3 

21      8.0 
21    57.2 

M3 

S.04 
•.07 

24.2 
25.2 
26.2 

7 
8 

9 

15  50.7 
15  43-8 
15  34.0 

15  46.9 

15  38.5 
15  39.3 

58    a.6 
57  33-6 
57     i-i 

-X.X2 
Z.28 
X.40 

57  48.6 

57  17.7 
56  44.0 

-X.2X 
1.35 

x-43 

22  47.7 

23  39.6 

6 

«.X3 
S.X9 

27.2 
28.2 
29.2 

lO 

II 
la 

IS  34.6 

15   15-3 

15    6.4 

15  19-9 
15  10.7 

15    3.4 

56  36.7 
55  53.1 
55  19-9 

-X.45 
X.40 
1.26 

56    9.3 
55  35-6 
55    5-3 

-X.44 

1-34 

x.x6 

0  32.7 

1  26.1 

2  x8.8 

2-23 

2.22 

•.z6 

0.8 
1.8 
2.8 

13 
14 
15 

14  58.8 
14  530 
14  49-4 

14  55-7 
14  50-9 
1448.5 

54  53.0 
54  30.6 
54  17-3 

-X.03 

0.73 

-0.36 

54  404 
54  33.8 
54  14.3 

-0.89 

0-55 
-o.x6 

3    9-7 

3  58.3 

4  44-1 

•.07 
1.97 

X.86 

3.8 
4.8 
5.8 

i6 

17 
t8 

1448.3 
14  50.0 
14  54-6 

14  48.8 
14  51-9 
14  57-8 

54  135 
54  19-7 
54  363 

+ao5 
0.48 
0.90 

54  15-3 
54  36.7 
5448.3 

40.26 
0.69 

X.IO 

5  27.8 

6  X0.0 

•6  51.5 

1.78 
X.73 
X.73 

6.8 
7.8 
8.8 

«9 

ao 

31 

15     1.7 
15  11.3 
15  33.7 

15    6.3 
15  16.8 
15  a8.9 

55    3.7 

55  37.8 

56  19-7 

+X.29 
X.61 
X.84 

55  19.3 

55  58.0 

56  43.3 

41.46 
x-74 
X-9X 

7  33a 

8  16.2 

9  x.6 

1.76 
X.83 
1.96 

9.8 
10.8 
11.8 

aa 

33 
34 

15  35-3 
*5  47-9 
15  59-7 

15  416 

15  54-0 

16  j.O 

57    5.6 

57  53.3 

58  35-7 

+1.95 
X.90 
1.69 

57  39.0 

58  14-6 
58  55.1 

+X.94 
x.8x 

x-53 

9  50-4 

10  43.2 

11  40.2 

9.XX 

2.29 

2-45 

12.8 
13.8 
14.8 

35 
36 
37 

16    9.8 
16  17.1 
16  ai.a 

16  13.8 
16  19.6 

16  33.1 

59  ".5 
59  39.3 
59  54-6 

+X.34 

0.88 

+0.38 

59  37.3 
59  48.5 
59  57.8 

4X.X9 

0.63 

40.14 

la  40.S 

13  43-2 

14  43-0 

2.56 
2.57 

2*49 

15.8 
16.8 
17.8 

3$ 
39 

30 
31 

16  aa.i 

16   30.I 

16  15.7 
16    9.6 

16  ai.5 

16  i8.a 
16  ia.8 
i6    6.1 

59  58.0 
59  50-6 
59  34-4 
59  "9 

-0.09 
0.50 
0.82 
X.03 

59  55-5 
59  43-4 
59  33.8 
58  58.9 

-0.3X 

0.67 
0.94 

x.xx 

15  41,1 
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a.6317 

23  43  13.4 

3.185 

7 

19  45  37.87 

3.4746 

18  56  37.6 

9.374 

8 

17  44  48.77 

a.63xi 

23  40  57.3 

«.353 

8 

19  48     6.19 

a. 4694 

18  47  11.5 

9.49s 

9 

17  47  26.61 

a. 6303 

23  38  31.0 

3.53a 

9 

19  50  34.20 

a. 4643 

18  37  38.2 

9.6x3 

lO 

17  50     4.41 

a.  6296 

23  35  54.7 

3.688 

10 

19  53     1.90 

a.4591 

18  27  57.9 

9.73X 

II 

17  52  42.16 

a. 6286 

23  33     8.4 

a.855 

II 

19  55  29.29 

9.4539 

18  18  10.5 

9.848 

12 

17  55  19.84 

a.6274 

23  30  12. 1 

•       3.033 

12 

19  57  56.37 

a.  4487 

18     8  16. 1 

9.963 

13 

17  57  57.45 

a.  6261 

23  27     5.8 

S.X88 

13 

20    0  23.13 

a.4433 

17  58  15.0 

X0.075 

14 

18     0  34.97 

a.  6247 

23  23  49.6 

S.353 

14 

20    2  49.57 

a.  4379 

17  48     7.1 

X0.187 

15 

18     3  12.41 

a. 6332 

23  20  23.4 

5.518 

15 

20     5  15.70 

a.4338 

17  37  52.6 

10.396 

i6 

18     5  49.75 

3.62x5 

23  16  47.4 

3.<583 

16 

20     7  41.51 

3.4275 

17  27  31.6 

XO.404 

17 

18     8  26.99 

3.6197 

23  13     1.5 

S.848 

17 

20  10     7.00 

a.  4222 

17  17     4.1 

X0.511 

18 

18  II     4.11 

3.6x77 

23     9     5.7 

4.0XX 

18 

20  12  32.17 

3.4x68 

17     6  30.3 

zo.6z6 

19 

18  13  41. II 

3.6156 

23     5     0.2 

4-X73 

19 

20  14  57.02 

a.4xx6 

16  55  50.2 

xo.7ao 

20 

18  16  17.98 

a. 6x34 

23     0  44.9 

4.3$6 

20 

20  17  21.56 

a.  4063 

16  45     3.9 

zo.8a3 

21 

18  18  54.72 

a.6xxi 

22  56  19.9 

4.498 

21 

20  19  45- 78 

3.40x0 

16  34  11.5 

10.933 

22 

18  21  31.31 

3.6086 

22  51  45.2 

4.638 

22 

20    22      9.68 

a.  3957 

16  23  13.2 

zx.oaa 

23 

18  24     7.75 

3.6061 

22  47     0.9 

4.8x8 

23 

20    24    33.26 

a.  3903 

16  12     8.9 

IZ.XZ9 

24 

18  26  44.04 

a.6034 

S.2a  42    7.0 

4.978 

24 

20   26    56.52 

a. 3850 

S.16     0  58.9 

XI. 314 

XII. 
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_._ 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

RiRht 

Diflf.for 

Declinatioa 

Diftfor 

Hour. 

Risht 

Diftfor 

DecIinatiozL 

Diftfor 

1 

1. 

Ascensioa 

I  Minute. 

X  Minute. 

Asceasioa 

z  Minute. 

z  Minute. 

M 

ONDA1 

(  29. 

WEDNESDAY  31. 

1 

h 

m        8 

a 

0               • 

• 

h    m       a 

a 

•       *       » 

m 

1    o 

20 

26  56.52 

«.3850 

S.16    0  58.9 

ZI.2Z4 

0 

22   15  53.82 

a.z73X 

S.  5  42  15.5 

13.980 

1       I 

20 

29    19.46 

a.  3798 

15  49  43.2 

11.309 

z 

22   18     4.II 

a.zToo 

5  28  16.0 

z4.ooa 

1       2 

20 

31   42-09 

a.  3745 

15  38  21.8 

XX.403 

2 

22    20    14. 22 

a.z67z 

5  14  15.3 

Z4.022 

3 

20 

34     4.40 

a.  369a 

15  26  55.0 

11.493 

3 

22    22    24.16 

a.x643 

5    0  13.4 

Z4.040 

4 

20 

36  26.39 

a. 3639 

15  15  22.7 

XX. 583 

4 

22    24   33.93 

a. z6z4 

4  46  10.5 

X4.058 

5 

20 

38  48.07 

a.  3588 

15     3  45.1 

XX. 670 

5 

22    26   43.53 

a.z587 

4  32     6.5 

Z4.074 

6 

20 

41     9-44 

a. 3536 

14  52     2.3 

XX.756 

6 

22    28    52.97 

a.Z56o 

4  18     1.6 

Z4.088 

7 

20 

43  30.50 

a. 3483 

14  40  14.4 

ZX.840 

7 

22    31       2.25 

a.x535 

4     3  55.9 

Z4.102 

8 

20 

45  51.24 

a. 343a 

14  28  21.5 

xx.9a3 

8 

22   33    11.37 

a.z5o8 

3  49  49-3 

Z4.XZ5 

9 

20 

48  11.68 

2.3381 

14  16  23.6 

xa.005 

9 

22   35    20.34 

1.1483 

3  35  42.1 

X4.X25 

xo 

20 

50  31.81 

a.33a9 

14     4  20.9 

za.o8s 

10 

22  37  29.17 

a.x459 

3  21  34.3 

X4.X34 

II 

20 

52  51.63 

a. 3278 

13  52  13.4 

xa.z64 

ri 

22  39  37.85 

a.X436 

3     7  26.0 

X4.X43 

12 

20 

55   11.14 

•.3238 

13   40      X.2 

X2.240 

12 

22    41    46.40 

a. 14x3 

2  53  17.2 

Z4.Z49 

13 

20 

57  30.36 

8.3x78 

13    27   44.6 

xa.314 

13 

22    43    54.81 

«.X39X 

2  39     8.1 

X4.X55 

14 

20 

59  49.27 

a.3xa8 

13    15   23.5 

X2.388 

14 

22   46      3.09 

a. 1370 

2  24  58.6 

X4.Z59 

^5 

21 

2     7.89 

a. 3078 

13      2   58.0 

xa.46x 

15 

22    48    IX. 25 

a.Z349 

2  10  49.0 

X4.z6a 

i6 

21 

4  26.21 

•.3029 

12    50   28.2 

ia.53x 

16 

22    50    19.28 

a.z329 

I  56  39.2 

X4.Z64 

!   17 

21 

6  44.24 

s.a98o 

12  37  54.3 

xa.599 

17 

22    52    27.20 

a.z3zo 

z  42  29.3 

Z4.Z64 

i8 

21 

9     1.97 

•.a93a 

12   25    16.3 

za.ofio 

18 

22  54  35.00 

a.za9a 

z  28  Z9.5 

X4.X63 

19 

21 

II   19.42 

3.a88s 

12    12    34.4 

xa.73a 

19 

22    56   42.70 

a.xa74 

I  14     9.7 

Z4.i6a 

1    20 

21 

13  36.59 

S.2838 

"  59  48.5 

xa.796 

20 

22    58    50.29 

a.z357 

z     0    o.z 

X4.Z58 

ai 

21 

15  53.47 

a. 2790 

II    46    58.9 

Z2.8s8 

21 

23      0    57.78 

a.z24o 

0  45  50.7 

14.Z54 

22 

21 

18  10.07 

•.a743 

"  34     5.5 

za.919 

22 

23     3     5.17 

■.Z224 

0  3Z  41.6 

Z4.X48 

23 

21 

ao  26.39 
Tl 

a.a69S 

JESDA 

S.ii  21     8.6 
Y  30. 

xa.g78 

23 

23     5  12.47 
THUK 

a.zao9 
SDAY. 

S.  0  Z7  32.9 
JUNE  z. 

X4.Z4X 

o 

z 

21 
21 

22  42.44 
24  58.22 

a. 2653 
a.  2607 

S.II     8     8.1 
10  55     4.2 

IS.Q37 
X3.093 

0 

23     7  19.68 

a.1195 

S.  0    3  24.7 

Z4.Z33 

2 

21 

27  13.72 

a.as6a 

10  41  57.0 

13.148 

3 

21 

29  28.96 

a.asi8 

10  28  46.5 

X3.20X 

4 

21 

31  43.94 

a. 3475 

10  15  32.9 

X3.a53 

PHASES 

OF  TI 

IE  MOON. 

5 
6 

21 
21 

33  58.66 
36  13.12 

a.a43a 
•.3390 

10     2  16.2 
9  48  56.5 

X3.303 
X3.35a 

7 

21 

38  27.34 

a.  3348 

9  35  34.0 

X3.398 

d 

h      m 

8 

21 

40  41.30 

a.  3307 

9  22     8.7 

X3.444 

C 

Last  Quartei 

r     •    • 

.    May      2 

5  46.7 

9 

lO 

21 

21 

42  55.02 
45     8.49 

a.aa66 
a.aa36 

9    8  40.7 
8  55  lo.o 

13.489 
13.532 

• 

New  Moon 

...          Q 

5  38.7 

•       .       .          Tt 

II 

21 

47  21.73 

■.ai87 

8  41  36.9 

X3.573 

3) 

First  Quarte 

r    •    • 

•      •      •       Z7 

5  12.8 

•      «      «       */ 

za 
13 

21 

49  34.73 
51  47.50 

a.ai48 
a. 21x0 

8  28     1.3 
8  14  23.4 

13.6x3 
X3.652 

0 

Full  Moon 

>       >       •       2^    1 

7  48.9 
0  54.6 

.21 

Last  Quarte 

r    .    • 

•  •         •         ^T"     * 

•  .         •         31      I 

14 

21 

54     0.05 
56  12.37 

«.ao73 

8     0  43.1 

13.689 

15 

21 

a. 2035 

7  47     0.7 

ZS.733 

z6 

21 

58  24.47 

a. 1998 

7  33  16.3 

X3.758 

d      h 

z    9.0 

17 
i8 

22 

22 

0  36.35 
2  48.02 

a.  1963 
a. 1928 

7  19  29.8 
7     5  41.4 

13.791 
Z3.822 

C 

Perigee   . 

>    •    • 

.     .  May 

19 

22 

4  59.49 

a. 1894 

6  51  51.2 

X3.852 

C 

Apogee    .    , 

•     •     • 

•         .         •         •            ] 

5  21.4 

20 

22 

7  10.75 

9  2i.8x 

II  32.67 

a.z86o 

6  37  59.2 
6  24     5.5 
6  10  10.3 

Z3.881 

C 

Perigee   • 

•       •      •      •        2**    »ft-o   II 

21 

aa 

22 
22 

a.z827 
a.  1794 

13.908 
X3.933 

#    -'-'•:r 

23 

22 

13  43.34 

•.i7«3 

5  56  13.6 

13.957 

«4 

22 

15  53.82 

•.1731 

S.  5  42  15.5 

13.980 

86 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1" 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 
Di£e. 

Illb- 

P.I* 

of 

Difl. 

Vlh. 

P.L. 

of 

Difl. 

IXh. 

P.L 

of 
DHL 

•        0        m 

•      f      9 

•            90 

•      •      » 

I 

Jupiter 

Antares 

Saturn 

a  Pegasi 

Venus 

Sun 

W. 
W. 
W, 
E. 
£. 
£• 

79  51  x8 
46  35     2 
31  29  13 
58  49  55 
70  56  z8 
Z06  2Z  zz 

ss66 
9391 
laSo 

•476 
i;oo 
•Goa 

81  38     7 
48  2Z    Z5 
33  15  42 
57    8     8 
69  zg  38 
Z04  42  zg 

ta66 

«a9x 
M79 
M4 

8701 

a6oi 

83  24  57 
50     7  28 
35     2  Z2 
55  26  32 
67  43     0 
Z03     3  26 

8866 

aago 

8379 
0493 
870a 
8601 

85   ZZ  46 
51  53  42 

36  48  43 

53  45     9 

66     6  23 

zoz  24  33 

••66 

8891 

•378 
•SOS 
•703 
•601 

a 

Jupiter 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 
W. 
E. 
£. 

94     5  40 
60  44  43 
45  41  2z 
58     3  50 
93  10  16 

«7i 
«94 
M79 
«7I4 
•605 

95  52  22 
62  30  52 
47  27  51 
56  27  29 
gz  3z  28 

taTa 
aa94 
aaSz 
«7X7 
a607 

97  39     3 
64  Z7    0 
49  Z4  zg 
54  51  X2 
8g  52  42 

•873 

8896 

8a8i 

8730 

8607 

99  25  42 
66     3     6 
5Z     0  46 
53  X4  5g 
88  Z3  57 

M75 
t396 
•aSa 

8734 

•6zo 

3 

Antares 
Saturn 
Venus 
Sun 

W. 
W. 
E. 
£. 

74  53     5 
59  52  32 
45  15  18 
80    0  49 

9305 

a29z 

mi 

a6z9 

76  38  57 
6z  38  45 
43  39  42 

78   22   2Z 

«307 
aa92 

a754 
a62i 

78  24  46 
63  24  56 
42    4  14 
76  43  54 

tQZO 
8894 

876z 

8624 

80   ZG  3Z 
65  zz     4 
40  28  55 
75     5  3X 

•Sxs 

•396 

•769 

•626 

4 

Antares 
Saturn 
a  Aqnila 
Sun 

W. 
W. 
W. 
£. 

88  58  2Z 
74    0  50 
42  26  22 
66  54  36 

93a6 
■311 
3S4B 
a6*a 

90  43  42 
75  46  34 
43  45  53 
65  z6  38 

13^9 

13x3 

5473 
a646 

g2  28  5g 
77  32  Z4 
45    6  47 
63  38  46 

«333 

83x7 
3408 
■650 

94  14  xo 
79  X7  4g 
46  28  55 
62    0  5g 

«57 
•320 

3SSO 
a(S4 

5 

Saturn 
a  Aquila 
Sun 

W. 
W, 
£. 

88     423 
53  34    4 
53  53  30 

•34© 
3X43 
a678 

8g  4g  24 
55     X  22 
52  z6  20 

•345 
3x14 
a683 

91  34  18 
56  2g  Z4 
50  39  17 

•349 
S089 
8689 

93  xg     6 
57  57  37 

4g      2   22 

ns4 

3066 

«694 

6 

aAqoila 

Fomalhaut 

Sun 

W. 
W. 
E. 

65  25  24 
4Z  Z9     6 
40  59  50 

«99X 

3574 
tTaS 

66  55  48 
42  38    g 
39  23  47 

a98x 
3502 
^73« 

68  26  24 
43  58  31 
37  47  55 

•974 
544X 
•744 

6g  57    9 
45  20    z 

36   Z2   Z4 

•969 

3388 
2753 

7 

a  AqoilsB 

Fomalhaut 

Sun 

W. 
W. 
£. 

77  32    9 
52  20  36 
28  z6  5z 

S0S9 
sacs 

■804 

79     3  13 
53  46  42 
26  42  28 

a9Ga 

3x78 
a8i7 

80  34  Z4 
55  13  18 
25    8  22 

•964 
3x57 
3830 

82     5  12 
56  40  xg 
23  34  33 

•96B 
3x38 
«845 

II 

Sun 

Mars 

Regulns 

W. 
£• 
£. 

21     6    6 
59  46  44 
76  50    3 

3x79 
9973 
V96 

22  32  40 
58  Z5  57 
75  15  30 

Sx8s 
8986 

8808 

23  59    7 
56  45  27 
73  4X  12 

3x93 
2999 

8819 

25  25  26 
55  X5  Z3 
72     7     9 

saoo 

soia 
«8S« 

za 

Sun 

Mars 

Regulns 

W. 
E. 
£. 

32  34  25 
47  48     6 
64  20  44 

.   Sa47 
3078 
t889 

33  59  39 
46  zg  2g 
62  48  zz 

3256 
3091 
a90z 

35  24  42 
44  51     8 
6z  Z5  53 

3366 

3104 

89X3 

36  49  33 
43  23     3 
59  43  49 

V76 
SnS 

^9*4 

«3 

Sun 
Mars 
Regulns 
Spica 

W. 
£. 
£. 
£. 

43  50  58 

36     6  41 

52     6  58 

Z06     5    3 

33a4 
S184 
9977 
•9S6 

45  14  42 

34  40  13 

50  36  16 

104  33  55 

3S3a 
3x98 
8986 
1965 

46  38  z6 

33  14     X 

49     5  46 

Z03    a  58 

3342 

32Z3 
2997 
2973 

48     z  3g 
3X  48     6 
47  35  2g 

ZOI    32    Z2 

3350 

3887 

3007 
«988 

M 

Sun 

Regulns 
Spica 
Jupiter 

W. 
E. 
£. 

54  56  16 
40    7     7 

94    0  54 
Z04  42  la 

3388 
3034 
30x9 
t997 

56  18  46 

38  38     z 

92  31     5 

Z03  zz  56 

3395 
3064 
S026 
3003 

57  4X     8 

37    9     7 

gx     z  25 

xoz  4z  47 

3401 
3073 
3032 
3009 

59     3  23 

35  40  24 

89  3X  52 

ZOO  zz  46 

3408 
3088 
3039 
3014 

XIV. 
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GREENWICH  MEAN  TIME.. 

LUNAR  DISTANCES. 

1* 

Name  and  Dinedoo 
ofObjaet 

Midnight 

P.L. 

of 

DifL 

XVh. 

P.U 
of 

DiiL 

XVIIIh. 

P.L. 

of 

DifL 

XKl^ 

P.I. 

of 
Dlff. 

•     »     • 

•       »       • 

•         »         m 

•            90 

I 

JUPITBR 

Antares 

Saturn 

aPegasi 

Vbnus 

Sun 

W. 

w. 
w. 

E. 
£. 
£. 

86  58  35 
53  39  55 
38  35  15 
52     4    0 
64  29  47 
99  45  40 

«67 
aagz 
aa78 
«5X5 
8705 
860a 

88  45  23 
55  26     8 
40  21  47 
50  23     7 
62  53  14 
98     6  48 

8968 

889X 
8878 
8587 

8707 
8608 

90  32  ZO 
57    Z2   2Z 

42    8  Z9 
48  42  32 
6z  16  43 
96  27  56 

8868 
889X 
8279 
8541 

8709 
860s 

92  z8  56 

58  58  33 
43  54  50 
47     2  16 

59  40  Z5 
94  49     5 

8870 
8993 
8379 

3558 

87XX 

•604 

2 

JUPITBR 

Antares 
Saturn 
Venus 
Sun 

W. 
W. 
W. 
E. 
E. 

loz  12  z8 
67  49  II 
52  47  12 
51  38  51 
86  35  15 

aa77 
aa98 

3a83 

a6zi 

Z02  58  52 
69  35  13 
54  33  36 
50     2  49 

84  56  35 

8879 
8300 

188s 

8738 
86X8 

Z04  45  22 
7z  2Z  Z3 
56  Z9  57 
48  26  52 
83  Z7  57 

888X 
8308 

8887 

«7S8 
86x4 

106  31  49 
73     7  10 
58     6  16 
46  51     2 
81  39  2Z 

8884 
3303 
8889 

•743 

86x7 

3 

Antares 
Saturn 
Venus 
Sun 

W, 
W. 
E, 
E. 

81  56  13 
66  57     9 
38  53  46 
73  27  12 

83XS 

8999 

*m 

a699 

83  41  51 
68  43  zo 

37  z8  48 
71  48  56 

•3X7 

830X 

8786 

•638 

85  27  25 
70  29    8 
35  44    2 
70  zo  45 

8380 

«3o* 
■797 
^5 

87  12  55 
72  15     I 
34    9  30 
68  32  38 

3393 
3307 
8808 
3639 

4 

Antares 
Saturn 
a  Aqail» 
Sun 

W. 
W. 
W. 
E. 

95  59  16 
81     3  19 
47  5«    9 
60  23  17 

•658 

97  44  16 
82  48  44 
49  z6  23 
58  45  41 

*S44 
8388 
3853 
•64 

99  29  ZI 
84  34     3 
50  41  30 
57    8  ZI 

SS48 
■33« 
38X8 
8667 

loi  14    0 
86  19  z6 
52    7  25 
55  30  47 

8353 

3336 
3x75 
3673 

5 

Saturn 
a  Aquilae 
Sun 

W. 
W. 
E. 

95     3  47 
59  26  28 

47  25  34 

*3S9 
30*7 
9701 

96  48  20 
60  55  43 
45  48  55 

«364 
3<W 
8707 

98  32  46 
62  25  19 
44  12  24 

•370 
3015 
87x3 

zoo  Z7    4 

63  55  13 
42  36     2 

9375 
300X 

878X 

6 

aAquil» 

Fomalhaut 

Sun 

W. 
W. 
E. 

71  28     I 
46  42  31 
34  36  44 

<96i 
5341 

a76a 

72  58  59 
48     5  55 
33     I  26 

8961 
3*99 

877« 

74  30     z 
49  30    8 
3Z  26  2Z 

«959 
396s 
8788 

76     z     5 
50  55    3 
29  51  29 

3959 
3331 
3793 

7 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

83  36     5 
58     7  43 
22     z     4 

«973 
3x23 
986s 

85     6  51 
59  35  25 
20  27  56 

V79 
3x09 
8880 

86  37  30 
6z     3  24 
18  55  Z2 

8986 
3098 
890X 

88     8    0 
62  31  36 
17  22  55 

3994 
9090 
8985 

ti 

Sun 

Mars 

Regulus 

W. 
E. 
E. 

26  51  35 
53  45  15 
70  33  22 

3909 
3085 
8843 

28  17  34 
52  Z5  33 
68  59  50 

38x8 
3P39 
•855 

29  43  22 
50  46     8 
67  26  33 

3187 
3058 
8866 

31     8  59 
49  16  59 
65  53  31 

5936 
3065 

8878 

12 

Sun 

Mars 

Regulus 

W. 
E. 
E. 

38  14  13 
41  55  15 
58  12    0 

3886 
3X3X 
S934 

39  38  4Z 

40  27  43 
56  40  24 

3995 
3x4s 

a94S 

41      2   58 
39     0  26 
55    9    2 

3306 

3x57 
i95S 

42  27     3 
37  33  25 
53  37  53 

93x4 
3I7X 
3966 

13 

Sun 
Mars 
Regulus 
Spica 

W. 
E. 

E. 
E. 

49  24  53 
30  22  29 

46     5  25 
zoo     I  37 

S3S8 
3843 
9016 
8990 

50  47  57 
28  57  10 

44  35  32 
98  31   Z2 

S366 

3858 
3006 
•998 

58  10  52 
27  32     9 
43     5  52 
97    0  57 

S374 
3275 
3036 
9003 

53  33  38 
26     7  28 
41  36  24 
95  30  51 

338X 

399X 
3045 
90x3 

14 

Sun 

Regulus 
Spica 
Jupiter 

W. 
E. 
E. 
E. 

60  25  31 

34  "  52 
88     2  27 

98  41  51 

34x3 
3091 

5043 
308O 

61  47  33 
32  43  32 
86  33     8 
97  12     3 

34X8 
Siox 
3<H8 
S0«5 

63    9  29 
31  15  23 
85    3  55 
95  42  2z 

3413 

Sxxo 
3053 

9090 

64  31  20 
29  47  26 
83  34  48 
94  12  45 

3437 

9X80 

3057 
3034 

88 
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GREENWICH  MEAN  TIME. 

__ 

- 

LUNAR  DISTANCES. 

Ij 

P.L. 

P.L. 

P.X* 

P.L. 

of 

Name  and  Direction 

Noon. 

of 

mil. 

of 

Vlh. 

of 

IX^' 

of 

1^ 

of  Object 

DiS, 

DUL 

Ditt 

Diff. 

•     »     • 

9        f        m 

•             90 

•        $        m 

15 

Sun 

W. 

65  53     6 

343X 

67    14    48 

3434 

68  36  26 

3438 

69  58     0 

3439 

Spica 

E. 

8a    5  46 

506X 

80    36    49 

3065 

79     7  56 

30^ 

77  39     6 

3070 

Jupiter 

E. 

9a  43  14 

3^37 

91  13  47 

3Q4X 

89  44  25 

3<H3 

88  15     6 

S047 

x6 

Sun 

W. 

76  45  23 

S444 

78     6  50 

3444 

79  28  X7 

3443 

80  49  45 

344X 

Pollux 

W. 

22  39  35 

34Q3 

24     I  48 

3366 

25  24  43 

3335 

26  48  14 

3308 

Spica 

E. 

70  15  34 

5076 

68  46  55 

3075 

67  18  15 

3074 

65  49  34 

3073  1 

Jupiter 

E. 

80  49     9 

SOja 

79  20     I 

305a 

77  50  53 

305a 

76  21  45 

305X 

Antares 

E. 

XX5  48  37 

SP75 

114  19  57 

3075 

112  51  17 

SOTS 

iix  22  35 

S073 

17 

Sun 

W. 

87  37  45 

34S5 

88  59  33 

S4ax 

90  21  a6 

S4XS 

91  43  25 

S4XO 

Pollux 

W. 

33  52  39 

3209 

35  18  37 

3x94 

36  44  53 

3180 

38  II  26 

3166 

Spica 

E. 

58  25  38 

3060 

56  56  40 

3056 

55  27  37 

305a 

53  58  29 

3047 

Jupiter 

E. 

68  55  34 

3040 

67  26  II 

3Q36 

65  56  43 

3033 

64  27  II 

3028 

Antares 

E. 

103  58  30 

3059 

102  29  30 

3054 

loi     0  24 

3050 

99  31  13 

3044 

Saturn 

E. 

xx8  13  19 

303S 

116  43  50 

3<00 

"5  14  15 

3026 

"3  44  34 

3cax 

z8 

Sun 

W. 

98  35    8 

3374 

99  57  54 

3365 

loi  20  51 

3336 

102  43  58 

3346 

Pollux 

W, 

45  28  12 

3X0X 

46  56  20 

3089 

48  a4  43 

3077 

49  53  21 

3065 

Spica 

E. 

46  31     8 

3017 

45     I  16 

3009 

43  31  14 

300X 

42     I     3 

8993 

Jupiter 

E. 

56  57  57 

300X 

55  27  45 

3993 

53  57  24 

8987 

52  26  55 

2980 

Antares 

E. 

92     3  27 

30X1 

90  33  28 

3003 

89    3  19 

8994 

87  32  59 

2986 

Saturn 

E. 

X06  X4  ai 

3988 

104  43  53 

a979 

103  X3  14 

2970 

xox  42  24 

8962 

19 

Sun 

W. 

X09  4a  29 

399a 

III     6  50 

Sa79 

iia  31  26 

3266 

113  56  17 

3853 

Pollux 

W. 

57  20  25 

9999 

58  50  39 

2986 

60  21     9 

1973 

61  51  56 

8958 

Mars 

W. 

33  22  36 

3173 

34  49  17 

3x58 

36  16  16 

3x43 

37  43  34 

3x27 

Spica 

E. 

34  27  26 

a947 

32  56     7 

a938 

31  a4  36 

90V 

a9  52  52 

29x8 

Jupiter 

E. 

44  52     8 

•940 

43  20  40 

a93x 

41  49     I 

•984 

40  17  la 

89X5 

Antares 

E. 

79  58  27 

a936 

78  26  54 

VM 

76  55    6 

29x3 

75  23    4 

2901 

Saturn 

E. 

94     5  21 

fl9» 

92  33  17 

0900 

9Z     0  58 

•889 

89  a8  25 

2876 

so 

Sun 

W. 

X2X      4  28 

3183 

ia2  30  57 

S168 

"3  57  44 

SX53 

X25  a4  49 

3x38 

PoUux 

W. 

69  30  X9 

2887 

71     2  55 

0872 

72  35  50 

•857 

74    9    4 

2842 

Mars 

W. 

45     4  52 

3047 

46  34    6 

SQ3X 

48     3  40 

30x5 

49  33  34 

8999 

Regulus 

W. 

32  27  54 

3884 

34    0  33 

2867 

35  33  34 

a849 

37     6  58 

•83X 

Antares 

E. 

67  38  55 

a837 

66     5  15 

2883 

64  31  17 

2809 

6a  57     X 

8795 

Saturn 

E. 

81  41  39 

98xa 

80     7  27 

tW8 

78  32  57 

•783 

76  58    9 

^770 

ax 

Pollux 

W. 

82    0  14 

«7fi4 

83  35  29 

2748 

85  "     5 

27Sa 

86  47    a 

27x7 

Mars 

W. 

57     8  II 

39X6 

58  40    9 

«899 

60  la  29 

2882 

61    45    IX 

2866 

Regulus 

W. 

44  59  39 

«745 

46  35  19 

2729 

48  II  21 

27XX 

49  47  46 

8695 

Antares 

E. 

55    0  56 

a7ax 

53  24  44 

2706 

51  48  12 

269X 

50  II  ao 

8675 

Saturn 

E. 

68  59  20 

0696 

67  aa  35 

2681 

65  45  29 

2665 

64    8    a 

2650 

aAquila 

E. 

X07  29     5 

Sa4« 

106    3  53 

3«5 

104  38  13 

320X 

103  la    5 

3X7« 

aa 

Pollux 

W. 

94  51  59 

0638 

96  30    2 

2624 

98    8  25 

2607 

99  47  10 

8593 

Mars 

W. 

69  34     5 

t78a 

71     8  57 

a765 

72  44  " 

2748 

74  19  47 

8738  1 

Regulus 

W. 

57  55  29 

S6xf 

59  34    9 

a594 

61  13  12 

8577 

6a  52  38 

856x' 

Antares 

E. 

42     I  50 

a599 

40  22  54 

a585 

38  43  38 

8569 

37    4     I 

8555; 

Saturn 

E. 

55  55  33 

257a 

54  15  59 

8556 

52  36     4 

254X 

50  55  48 

252s  1 

aAquilflB 

E. 

95  54  58 

3078 

94  26  21 

3059 

92  57  21 

304a 

91  28    0 

S026 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

it 

Naxn«  and  DireeUon 

Midnight 

P.L. 

of 

XV^"- 

P.L. 

of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L 

of 

1^ 

of  Object 

Difl. 

Di£E: 

DHL 

Diff. 

m       f       m 

0       »       • 

0                 m 

•         f        m 

15 

Sun 

W. 

71  19  32 

S44X 

72  41   « 

3443 

74    a  30 

3444 

75  23  57 

3445 

Spica 

E. 

76    10    20 

307a 

74  41  36 

S073 

73  12  54 

3075 

71  44  14 

3075 

JUPITBR 

E. 

86  45  51 

3048 

85  z6  38 

3050 

83  47  27 

3058 

82  z8  z8 

305a 

i6 

Sun 

W. 

82  iz  15 

S43B 

83  32  47 

3436 

84  54  23 

3433 

86  z6     2 

3430 

Pollux 

W. 

28  Z2  z6 

5*84 

29  36  46 

386a 

31     I  42 

3843 

32  27     0 

3825 

Spica 

E. 

64  20  52 

307a 

62  52     8 

3069 

6z  23  2Z 

S067 

59  54  31 

3065 

Jupiter 

£. 

74  52  35 

3050 

73  23  24 

3047 

71  54  10 

3046 

70  24  54 

3043 

Antares 

E. 

109  53  52 

3070 

108  25     6 

3069 

Z06  56  z8 

3065 

Z05  27  26 

306a 

17 

Sun 

W. 

93     5  30 

3403 

94  27  43 

3397 

95  50    3 

3390 

97  12  31 

3388 

PoUux 

W. 

39  38  16 

3153 

41     5  22 

3x40 

42  32  43 

3X87 

44    0  20 

31x4 

Spica 

E. 

52  29  15 

3045 

50  59  55 

3036 

49  30  27 

3030 

48    0  52 

3023 

Jupiter      * 

E. 

62  57  33 

3023 

61  27  49 

30x8 

59  57  59 

3013 

58  28     2 

3006 

Antares 

E. 

98     I  55 

3039 

96  32  30 

3033 

95     2  58 

Soa6 

93  33  17 

30x8 

Saturn 

E. 

112  14  47 

30x5 

I 10  44  53 

3009 

. 109  Z4  5Z 

3001 

107  44  40 

8995 

i8 

Sun 

W. 

104     7  16 

3337 

105  30  45 

5385 

Z06  54  27 

33x5 

Z08   Z8  2Z 

3303 

Pollux 

W. 

51  22  14 

305a 

52  51  23 

3039 

54  20  47 

3026 

55  50  28 

3013 

Spica 

E. 

40  30  42 

a985 

39    0  10 

8976 

37  29  27 

0966 

35  58  32 

8958 

Jupiter 

E. 

50  56  17 

8973 

49  25  30 

8965 

47  54  33 

8957 

46  23  26 

2948 

Antares 

E. 

86     2  29 

8977 

84  31  47 

■967 

83     0  53 

8958 

8z  29  47 

8946 

Saturn 

E. 

100  IZ  24 

a9S3 

98  40  12 

8943 

97     8  48 

8933 

95  37  II 

•983 

19 

Sun 

W. 

IZ5  21  23 

3341 

Z16  46  44 

38a6 

ZZ8    Z2   22 

3813 

ZZ9  38  z6 

3x98 

Pollux 

W. 

63  23     z 

•944 

64  54  24 

a93x 

66  26     4 

a9i6 

67  58     2 

fl90x 

Mars 

W. 

39  II  II 

31XI 

40  39     7 

3095 

42     7  23 

3079 

43  35  58 

9064 

Spica 

E, 

28  20  56 

agos 

26  48  47 

a898 

25  z6  25 

a888 

23  43  51 

2878 

Jupiter 

E. 

38  45  12 

8907 

37  13     2 

3898 

35  40  41 

a89i 

34     8  10 

288s 

Antares 

E. 

73  50  46 

a889 

72  18  Z3 

ao7o 

70  45  24 

2863 

69   Z2   18 

3850 

Saturn 

E. 

87  55  36 

a863 

86  22  32 

a8s8 

84  49  II 

8839 

83  15  34 

3835 

ao 

Sun 

W. 

126  52  Z2 

3X83 

128  19  54 

3106 

129  47  56 

309X 

131  16  17 

3075 

PoUux 

W. 

75  42  38 

a8a6 

77  16  32 

a8xi 

78  50  46 

•795 

80  25  20 

3780 

Mars 

W. 

51     3  48 

9988 

52  34  23 

3966 

54     5  18 

8950 

55  36  34 

8933 

Regulns 

W, 

38  40  45 

a8i4 

40  14  55 

8797 

41  49  27 

8779 

43  24  22 

•76s 

Antares 

E. 

61  22  26 

a78i 

59  47  33 

•766 

58  .12  20 

•75X 

56  36  48 

3736 

Saturn 

E. 

75  23     2 

8756 

73  47  36 

mi 

72  zz  50 

t786 

70  35  45 

37x1 

%i 

PoUux 

W. 

88  23  Z9 

a7ox 

89  59  58 

a686 

91  36  57 

•669 

93  14  18 

8655 

Mars 

W. 

63  z8  Z4 

a848 

64  51  39 

2831 

66  25  26 

aSis 

67  59  35 

8798 

Regulus 

W. 

51  24  33 

a678 

53     I  43 

a66o 

54  39  16 

a644 

56  17  II 

3637 

Antares 

E. 

48  34     7 

9660 

46  56  34 

8645 

45  18  40 

a629 

43  40  25 

36x5 

Saturn 

E. 

62  30  15 

8635 

60  52     7 

a6x8 

59  13  37 

•603 

57  34  46 

3587 

aAquilflB 

E. 

loz  45  30 

3x57 

zoo  z8  29 

5136 

98  51     3 

3x15 

97  23  Z2 

3096 

22 

PoUux 

W. 

zoz  26  15 

8577 

103     5  41 

•563 

104  45  27 

8548 

Z06  25  33 

•535 

Mars 

W. 

75  55  45 

87x5 

77  32     5 

8699 

79     8  46 

a684 

80  45  48 

3667 

Regulus 

W. 

64  32  26 

8545 

66  Z2  37 

8530 

67  53     9 

85X4 

69  34     3 

•498 

i 

Antares 

E. 

35  24    4 

8540 

33  43  47 

•587 

32     3  II 

3SX3 

30  22  Z5 

8499 

1 

Saturn 

E. 

49  15  10 

85X0 

47  34  II 

«496 

45  52  52 

3480 

44  II   II 

3466 

1 

aAquUa 

E. 

89  58  19 

3010 

88  28  Z9 

8995 

86  58     0 

a98x 

85  27  24 

•969 

90 
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xvn. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

VIb. 

P.L. 
of 

IXb. 

P.L. 

of 

1* 

of  Object 

DiS. 

DHL 

DifL 

Diflt 

•        f        m 

0        f        m 

•                  m 

0         f         m 

23 

Mars 

W. 

82   23    12 

•658 

84    0  57 

2^6 

85  39     3 

a68x 

87     17    29 

8607 

Regulus 

w. 

71    15    19 

^483 

72  56  56 

2467 

74  38  55 

a453 

76   21    14 

8438 

a  Aquila 

E. 

83    56   32 

«957 

82  25  25 

a946 

80  54    4 

8936 

79  22  31 

8987 

24 

Mars 

W. 

95  34  34 

8537 

97  14  56 

asas 

98  55  35 

851a 

100  36   31 

8S0O 

Regulus 

W. 

84  57  54 

a37i 

86  42  II 

a357 

88  26  47 

a346 

90    II   40 

a3S3 

Spica 

W. 

30  54  2« 

a37a 

32  38  37 

a358 

34  23  12 

a344 

36     8     7 

a33a 

a  Aquilae 

E. 

71  42  31 

99f^ 

70  10  16 

29Q3 

68  38     I 

2904 

67     5  47 

8908 

Fomalhaut 

E. 

97  19  41 

S8x5 

95  45  32 

a799 

94  "     3 

3785 

92  36  16 

8773 

25 

Spica 

W. 

44  57     9 

«74 

46  43  46 

a26s 

48  30  37 

2256 

50  17  42 

8846 

Jupiter 

W. 

35  40  29 

2300 

37  26  28 

2285 

39  12  49 

2272 

40  59  29 

8860 

a  Aquilae 

E. 

59  26  38 

a958 

57  55  32 

a977 

56  24  50 

3998 

54  54  35 

3034 

Fomalhaut 

E. 

84  38  36 

aTaS 

83     2  29 

27x9 

81  26  15 

37x5 

■79  49  55 

a  Pegasi 

E. 

104  28  39 

3408 

102  45  16 

a396 

lOI      I   36 

2386 

99  17  41 

8376 

26 

Spica 

W. 

59  16  II 

2210 

61     4  23 

2204 

62  52  44 

8x99 

64  41  13 

8X94 

Jupiter 

w. 

49  56  48 

22x4 

51  44  55 

2206 

53  33  13 

8800 

55  21  41 

8X94 

Fomalhaut 

E. 

71  47  52 

2719 

70  II  37 

2725 

68  35  31 

«7S4 

66  59  36 

8744 

a  Pegasi 

E. 

90  34  56 

a338 

88  49  52 

a333 

87     4  41 

8388 

85  19  23 

8384 

27 

Spica 

W. 

73  45     7 

«»79 

75  34     6 

2177 

77  23     8 

8X76 

79  12  12 

8x76 

Jupiter 

w. 

64  25  51 

2x74 

66  14  57 

2173 

68     4     7 

8X70 

69  53  19 

8x70 

Antares 

w. 

28  14  44 

2193 

30     3  22 

2x90 

31  52     5 

8x86 

33  40  53 

8X84 

Fomalhaut 

E. 

59     4  25 

2831 

57  30  37 

a857 

55  57  23 

8886 

54  24  46 

8919 

a  Pegasi 

E. 

76  31  52 

2317 

74  46  18 

2319 

73     0  46 

8320 

71  15  16 

8383 

28 

Spica 

W. 

88  17  29 

•179 

90     6  28 

2i8x 

91  55  24 

8X84 

93  44  16 

8X86 

Jupiter 

W. 

78  59  27 

2x7a 

80  48  37 

2X74 

82  37  44 

8x76 

84  26  48 

8x78 

Antares 

W. 

42  45  18 

SX84 

44  34  10 

2185 

46  23     0 

2x87 

48  II  47 

8X89 

Saturn 

W. 

29  14  16 

ax66 

31     3  35 

2x67 

32  52  53 

8X69 

34  42     8 

8x70 

a  Pegasi 

E. 

62  29  10 

a350 

60  44  23 

8358 

58  59  48 

3367 

57  15  26 

8378 

Venus 

E. 

107     0  31 

a574 

X05  21     I 

2576 

103  41  33 

a578 

102     2     8 

a58x 

29 

Antares 

W. 

57  14  39 

M07 

59     2  56 

aaxx 

60  51     7 

88X6 

62  39  10 

882X 

Saturn 

W. 

43  47  30 

ax86 

45  36  19 

2190 

47  25     I 

ax95 

49  13  36 

8800 

a  Arietis 

E. 

90  33  25 

2222 

88  45  30 

2«7 

86  57  43 

8838 

85  10     3 

8838 

Venus 

E. 

93  46     9 

2600 

92     7  14 

2605 

90  28  26 

8Gxx 

88  49  46 

26X6 

Sun 

E. 

122  39  32 

250a 

120  58  21 

2506 

119  17  16 

25XX 

117  36  18 

2517 

30 

Antares 

W. 

71  37  22 

2251 

73  24  33 

2258 

75  "  34 

886s 

76  58  25 

8272 

Saturn 

W. 

58  14  29 

2229 

60     2  13 

61  49  47 

8243 

63  37  " 

2250 

a  Arietis 

E. 

76  13  58 

2270 

74  27  14 

2277 

72  40  41 

2284 

70  54  18 

2292 

Venus 

E. 

80  38  28 

a649 

79     0  40 

a657 

77  23     3 

8665 

75  45  36 

2673 

Sun 

E. 

109  13  38 

asso 

107  33  34 

a556 

105  53  39 

3564 

104  13  54 

8578 

SI 

Antares 

W. 

85  49  58 

ssio 

87  35  43 

asi7 

89  21   17 

8326 

91     6  39 

8334 

Saturn 

W, 

72  31  30 

2287 

74  17  49 

8895 

76     3  56 

2303 

77  49  51 

8311 

a  Aquila 

W. 

40     I  49 

3682 

41   18  55 

5596 

42  37  34 

SSao 

43  57  36 

34S3 

a  Arietis 

E. 

62     5  20 

a333 

60  20     9 

3343 

58  35  12 

a35a 

56  50  28 

q6x 

Venus 

E. 

67  41     7 

27x6 

66     4  48 

8785 

64  28  41 

a734 

62  52  46 

8744 

Sun 

E. 

95  57  5X 

26X2 

94  19  12 

a6ao 

92  40  44 

8629 

91     2  28 

8^ 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Dinetioa 
ofObjaet 

Midnight 

of 
DiiL 

XVH. 

P.L. 
of 
DHL 

XVIIIh. 

P.L. 

of 
DifE. 

XXIh. 

P.L. 

of 

DiflE. 

•     *     • 

•        f         m 

•        9        m 

or* 

a3 

Mars 

W. 

88  56  15 

«59a 

90  35  21 

1578 

92  14  46 

3564 

93  54  30 

3590 

Regulus 

W. 

78     3  54 

t424 

79  46  54 

94x0 

81  30  15 

3396 

83  13  55 

3383 

a  Aquila 

E. 

77  50  47 

flgao 

76  18  53 

3913 

74  46  51 

3909 

73  14  43 

3903 

24 

Mars 

W. 

102  17  44 

3489 

103  59  13 

9478 

105  40  57 

34<^ 

107  22  58 

3458 

Regulus 

W. 

91  56  51 

ts» 

93  42  18 

93XX 

95  28     I 

930X 

97  13  59 

9390 

Spica 

W. 

37  53  20 

•3x9 

39  38  52 

3307 

41  24  41 

3396 

43  10  47 

•38s 

aAquilflB 

E. 

65  33  38 

■9x3 

64     I  36 

3930 

62.29  43 

993X 

60  58    3 

3943 

Fomalhaut 

E. 

91     I  13 

>76i 

89  25  54 

VSO 

87  50  20 

9740 

86  14  33 

3733 

25 

Spica 

W. 

52     5     I 

a«38 

53  52  32 

9330 

55  40  15 

9933 

57  28    8 

33X6 

Jupiter 

W. 

42  46  27 

M49 

44  33  41 

«39 

46  21  10 

9930 

48     8  53 

3339 

a  Aquilae 

E. 

53  24  52 

3053 

51  55  45 

3088 

50  27  21 

SX37 

48  59  44 

3x73 

Fomalhaut 

E. 

78  13  31 

9710 

76  37     5 

97x0 

75    0  38 

^7" 

73  24  13 

37x4 

a  Pegasi 

E. 

97  33  32 

«367 

95  49  10 

«359 

94    4  36 

3351 

92  19  51 

3344 

a6 

Spica 

W. 

66  29  49 

9x90 

68  18  31 

9X86 

70     7  19 

9x84 

71  56  II 

9x81 

Jupiter 

W. 

57  10  17 

ai89 

58  59     I 

9184 

60  47  52 

9x80 

62  36  49 

3x77 

Fomalhaut 

E. 

65  23  55 

«756 

63  48  30 

3773 

62  13  25 

9788 

60  38  42 

9808 

a  Pegasi 

E. 

83  33  59 

93» 

81  48  31 

9390 

80    3    0 

«3i7 

78  17  26 

33x7 

27 

Spica 

W. 

81     I  16 

ai75 

82  50  21 

9176 

84  39  25 

9x76 

86  28  28 

9x78 

Jupiter 

W. 

71  42  32 

az69 

73  31  46 

9x69 

75  21     I 

9x69 

77  10  15. 

9x70 

Antares 

W. 

35  29  44 

3X83 

37  18  37 

8I83 

39    7  31 

9183 

40  56  25 

9x83 

Fomalhaut 

E. 

52  52  51 

•956 

51  21  43 

3997 

49  51  27 

3044 

48  22    9 

3096 

a  Pegasi 

E. 

69  29  50 

3396 

67  44  29 

3331 

65  59  14 

3336 

64  14    7 

3343 

28 

Spica 

W. 

95  33     4 

ai90 

97  21  47 

3X93 

99  10  25 

3x97 

100  58  57 

990X 

Jupiter 

W. 

86  15  48 

ax8a 

88     4  43 

3X85 

89  53  33 

3x89 

91  42  17 

3X93 

Antares 

W. 

50    0  31 

ax9a 

51  49  II 

9199 

53  37  46 

3x99 

55  26  15 

9903 

Saturn 

w. 

36  31  21 

aiTa 

38  20  30 

3X75 

40    9  35 

3x78 

41  58  35 

9189 

a  Pegasi 

E. 

55  31  ao 

«39o 

53  47  31 

3403 

52    4     I 

3418 

50  20  52 

3435 

Venus 

E. 

XOO   22  47 

«58* 

98  43  30 

3587 

97    4  17 

3591 

95  25  10 

3596 

29 

Antares 

W, 

64  27     6 

2237 

66  14  53 

3333 

68     2  32 

•339 

69  50    2 

3345 

Saturn 

w. 

51      2      3 

3906 

52  50  22 

93XX 

54  38  33 

3317 

56  26  35 

9993 

a  Arietis 

E. 

83   22   32 

3243 

81  35     9 

3350 

79  47  56 

3356 

78    0  52 

9963 

Venus 

E. 

87    II    13 

9633 

85  32  48 

9699 

83  54  32 

3635 

82  16  25 

3643 

Sum 

£. 

"5  55  29 

•533 

114  14  48 

3539 

112  34  15 

3536 

no  53  52 

3543 

30 

Antares 

W. 

78  45     5 

t979 

80  31  35 

9397 

82  17  54 

3394 

84    4     2 

9308 

Saturn 

W. 

65  24  24 

t357 

67  II  27 

9964 

68  58  19 

3373 

70  45    0 

3379 

a  Arietis 

E. 

69   .8    7 

9300 

67  22     7 

9308 

65  36  19 

93x6 

63  50  43 

3335 

Venus 

E. 

74     8  20 

9681 

72  31  15 

9689 

70  54  21 

9698 

69  17  38 

3707 

Sun 

£. 

102  34  20 

9580 

100  54  57 

9587 

99  15  44 

3595 

97  36  42 

3603  1 

1 

31 

Antares 

W. 

92  51  49 

934a 

94  36  47 

3350 

96  21  33 

3359 

98     6     7 

1 
«367 

Saturn 

W. 

79  35  35 

8319 

81  21     7 

3337 

83     6  27 

3335 

84  51  35 

3344 

a  Aquilse 

W. 

45  18  53 

3394 

46  41  16 

3343 

48     4  38 

3398 

49  28  52 

S358 

a  Arietis 

E. 

55     5  57 

9371 

53  21  40 

9381 

51  37  38 

339X 

49  53  50 

940X 

Venus 

E. 

61  17    4 

3753 

59  41  34 

3763 

58    6  17 

3773 

56  31  13 

3783 

Sun 

E. 

89  24  23 

9646 

87  46  30 

3655 

86    8  49 

36^ 

84  31  20 

•673 

1 
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AT  GREENWICH  APPARENT  NOON. 


I 


Thur. 
Frid. 
Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/J^. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


THE  SUN'S 


Apparent 
RiKbt  Ascension. 


h      m       8 

4  36  34-53 
4  40  40.31 

4  44  46.50 

4  48  53.07 
4  53     o.oi 

4  57     7.29 

5  I  14.89 
5  5  22.79 
5     9  30.96 

5  13  39.37 
5  17  48.01 
5  21  56.84 

5  26     5.85 

5  30  14.99 
5  34  24.26 

5  38  33-63 
5  42  43.07 
5  46  52.56 

5  51  2.08 
5  55  "-61 
5  59  21.13 


3  30.62 

7  40.06 

II  49.42 


6  15  58. 
6  20 
6  24 


16. 


1.69 
.86 
^90 


6  28  25.78 

6  32  34-50 
6  36  43.02 

6  40  51.34 


Diff.  for 
s  Hoar. 


s 

0.232 
0.249 
0.266 

0.281 
or296 
0.310 

0.323 
0.335 
0.346 

0.356 
0.364 

0.371 

0.378 
0.384 
0.388 

0.391 
0.394 
0.396 

0.397 
0.397 
0.396 

0.394 
0.392 
0.389 

0.384 
0.379 
0.373 

0.366 
0.359 
0.351 

10.342 


Apparent 
Declination. 


N.22  4  3.2 
22  12  0.3 
22  19  34.2 

22  26  44.7 

22  33  31.7 
22  39  54-9 

22  45  54-3 
22  51  29.7 
22  56  41.1 


23 
23 
23 


I  28.2 
551.0 
9  49-4 


23  13  23.3 
23  16  32.7 
23  19  17.5 

23  21  37.5 
23  23  32.9 
23  25  3.6 

23  26  9.5 
23  26  50.7 
23  27  7.1 

23  26  58.6 
23  26  25.4 
23  25  27.5 

23  24  4.8 
23  22  17.4 
23  20  5.4 


23  17 

23  14 
23  II 


28, 


►.7 

•4 

1.7 


27 


N.23  7  1 1.6 


DiflE.  for 
z  Hour. 


+20.36 

19.39 
18.42 

+17.44 
16.46 

15-47 

+14.47 
13.47 
12.46 

+"•45 

10.44 

9.42 

+  8.40 
7.38 
6.35 

+  5-32 
4.29 
3.26 

+  2.23 

1.20 

+  0.17 

-  0.86 

x«9P 
2.93 

-  3.96 
4.99 
6.01 

-  7.04 
8.06 
9.08 

—10.09 


Semi- 
diameter. 


Sidereal 
Time  of 

Semi- 
diameter 
Passing 
Meridiaa 


5  48.37 
5  48.23 
5  48.09 

5  47.96 
5  47.83 
5  47.71 

5  47.59 
5  47.48 
5  47.38 

5  47.28 
5  47.18 
5  47.09 

5  47.00 
5  46.92 
5  46.85 

5  46.78 
5  46.71 
5  46.65 

5  46.59 
5  46.53 
5  46.48 

5  46.43 
5  46.39 
5  46.34 

5  46.30 
5  46.26 
5  46.23 


46.20 
46.18 
46.16 


IS  46.14 


68.41 
68.46 
68.51 

68.56 
66.61 
68.65 

68.69 
68.73 
68.77 

68.80 
68.83 
68.86 

68.89 
68.91 
68.93 

68.94 
68.95 
68.96 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.93 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


Equation  of 
Time, 
to  be 

Subtracted 
from 


Added  10 

Apparent 

Time. 


2  25.61 

2  16.42 

2  6.81 

I  56.82 

I  46.47 

I  35-78 

I  24.76 

I  13.45 

I  1.87 

o  50.05 

o  38.00 

o  25.76 


13.35 
0.80 


o  11.88 

o  24.65 

o  37.50 

o  50.40 


I    3.33 

I   16.26 
I  29.19 


42.09 

54-93 
7.70 

20.38 
32.96 
45-40 


2  57.70 

3  9.82 
3  21.75 

3  33.48 


Diff.  for 
z  Hoar. 


8 
0.374 
O.39X 
0.408 

0.424 
0.438 
0.45a 

0.465 

0.477 
0.488 

0.498 
0.506 
0.513 

0.520 
0.526 
0.530 

0.533 
0.536 
0.538 

0.539 
0.539 
0.538 

0.536 
0.534 
0.531 

0.526 
0.521 
0.5X5 

0.508 
O.5OX 
0.493 

0.484 


NoTS.r-Th6  mean  time  of  semidiameter  pasting  may  be  found  by  subtracting  c^.ij  from  Che  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing;  the 
sign  —  indicates  that  north  declinations  are  decreasing. 


IL 


JUNE,  1899. 


93 


AT  GREENWICH  MEAN  NOON. 

t 

i 

s 

4 
g 

1 

"S 
& 

THE 

SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

DiilLfor 
xHonr. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Apfwrenl 
Right  Atcearion. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

Thur. 

Frid. 

Sat. 

I 
3 

h     m       • 

4  36  34-95 
4  40  40.70 
4  44  46.86 

• 
10.231 
XO.248 
ZO.265 

9          *           m 

N.22      4      4.1 
22    12       I.I 
22    19   34.9 

+20.36 

19.39 
18.42 

m        a 
2   25.59 
2    16.40 
2      6.80 

a 

0.375 
0.392 
0.408 

h      m       a 

4  39     0.54 
4  42  57.10 
4  46  53.66 

sc/j\r. 

Mon. 
Tues. 

4 
5 

6 

4  48  53.41 
4  53     032 
4  57     756 

XO.280 
10.295 
10.309 

22    26   45.3 
22    33    32.2 

22  39  55.3 

+17.44 
Z6.46 

15.47 

I    56.81 
I    46.45 
I    35.77 

0.424 
0.438 
0.452 

4  50  50.21 
4  54  46.77 
4  58  43.33 

Wed. 
Thur. 
Frid. 

7 
8 

9 

5     I  15-13 
5     5  23.00 

5     9  31.14 

XO.322 

10.333 
10.344 

22  45  54-7 

22   51    30.0 
22   56   41.3 

+14.47 

X3.47 
12.46 

I    24.75 
I    13.45 

I     1.86 

0.465 

0.477 
0.488 

5     2  39.89 
5     6  36.44 
5  10  33.00 

Sat 

SC/JV. 
Mon. 

lO 

II 

12 

5  13  39.52 
5  17  48.12 
5  21  56.92 

10.354 
10.363 
10.370 

23    '  I    28.4 

23     5  51.1 
23     9  49.4 

+"•45 
10.44 

9.42 

0  50.04 
0  38.00 
0  25.75 

0.497 
0.506 
0.5x4 

5  14  29.56 
5  18  26.12 
5  22  22.67 

Tues. 

Wed. 
Thur. 

13 
14 
IS 

5  26    5.89 
5  30  15.00 
5  34  24.23 

10.377 
10.382 
10.387 

23    13    23.3 
23    16   32.7 

23  19  ^7-5 

+  8.40 
7.38 
6.35 

0  13.34 
0    0.79 

0.52X 
0.526 
0.530 

5  26  19.23 
5  30  15.79 
5  34  12.35 

0  11.88 

Frid. 

Sat 

Sl/N. 

i6 

17 
]8 

5  38  33.56 
5  42  42.96 
5  46  52.42 

10.390 

10.393 
10.394 

23  21  37.5 
23  23  32.9 
23  25     3.6 

+  5-32 
4.29 
3.26 

0  24.65 
0  37.50 
0  50.40 

0.534 
0.537 
0.538 

5  38    8.91 
5  42     5.46 
5  46    2.02 

Mon. 
Tues. 
Wed. 

19 

20 
21 

5  51     1.90 
5  55  ".39 
5  59  20.88 

10.395 

10. 395 
10.394 

23  26    9.5 
23  26  50.7 
23  27     7.1 

+  2.23 

1.20 

+  0.17 

I     3.32 
I   16.25 
I  29.18 

0.539 
0.539 
0.538 

5  49  58.58 
5  53  55.14 
5  57  51.70 

Thur. 
Frid. 
Sat 

22 
33 
24 

6    3  30.33 
6    7  39.72 
6  II  49.05 

10.392 
10.390 
10.387 

23  26  58.7 
23  26  25.5 
23  25  27.6 

-  0.86 
X.90 
a.93 

I  42.08 

1  54-91 

2  7.68 

0.536 
0.533 
0.530 

6     I  48.25 

6    5  44.81 
6    9  41.37 

SUAT. 

Mon. 

Tues. 

25 
26 

27 

6  15  58.29 
6  20    7.42 
6  24  16.42 

X0.383 
10.378 
10.372 

23  24    5.0 
23  22  17.6 
23  20     5.6 

-3.96 
4.99 
6.01 

2  20.36 
2  32.93 
2  45.38 

0.526 
0.52X 
0.515 

6  13  37.93 
6  17  34.48 
6  21  31.04 

Wed. 
Thur. 
Frid. 

28 
29 
30 

6  28  25.27 

6  32  33.95 
6  36  42.44 

10.365 
10.358 
10.349 

23  17  29.0 

23  14  27.9 
23  II     2.2 

-  7.04 
8.06 
9.08 

2  57.67 

3  9.79 
3  21.73 

0.509 
0.501 

0.493 

6  25  27.60 
6  29  24.16 
6  33  20.72 

Sat 

31 

6  40  50.73 

10.340 

N.23     7  12.2 

-X0.09 

3  33.45 

0.484 

6  37  17.27 

MOTb— TiMMII 

'                The  tip 

inCTM 

lidlaxnMer  for  mean 
1  +  prefixed  to  the 
idag;  the  sign  — in 

noon  mar  t 

tioarly  chan 
dicates  that 

tt  asanmed  the  tame 
ge  of  declination  ind 
north  dedinationa  a 

as  that  for  1 
icates  that  x 
re  decreasio 

ipparent  noon, 
lorth  declinatic 

MM  are 

DilL  for  I  Hour, 

+  9-8565. 
(Table  IIL) 
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JUNE,  1899. 


IIL 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


TRUE  LONGITUDS. 


X' 


Dlff.for 
z  Hour. 


LATITUDE 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


Dlitfor 
I  Hoar. 


ICamTIiiM 

of 

Sidoreal  Nooa 


lO 
II 
12 

13 

15 

i6 

17 

i8 

19 

20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


52 

53 
54 

55 
56 
57 

58 

59 
60 

61 
62 
63 

64 

65 
66 

67 
68 
69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
80 
81 

182 


70  44  31-3 

71  41  59.0 

72  39  26.3 

73  36  52.7 

74  34  18.4 

75  31  43-4 

76  29  7.7 

77  26  31.2 

78  23  54.1 

79  21  16.0 

80  18  37.1 

81  15  57.2 

82  13  16.6 

83  10  35.0 

84  7  52.6 

85  5  9-4 

86  2  25.3 

86  59  40.4 

87  56  54.8 

88  54  8.5 

89  51  21.7 

90  48  34.4 

91  45  46.7 

92  42  58.6 

93  40  IO-4 

94  37  22.0 

95  34  33.6 

96  31  45.2 

97  28  56.9 

98  26  8.6 

99  23  20.6 


43  53-8 

41  21.5 

38  48.5 

36  14-7 

33  403 

31  5-1 

28  29.2 

25  52.5 

23  15-3 

20  37.0 

17  57.9 

15  17.8 


56 
53 
50 

47 
45 
42 


14.2 
27.7 
40.7 

53-2 

5-4 
17.1 


39  28.7 
36  40.1 
33  51-6 


31 

28 


2.8 

14-5 


25  26.0 
22  37.8 


143-67 
143.64 
143.61 

143.58 
143-55 
143.52 

143.49 
143.46 
143.43 

143.40 
143.36 
143.33 


12  37.1 

i43-*9 

9  55-3 

i43-»5 

7  ".7 

143.82 

4  29-3 

143- 18 

I  45.0 

143- 14 

59    0.0 

I43-" 

143.09 
143.06 

143.04 
143.02 

143.00 

142.99 

142.99 
142.98 
142.98 

142.98 
142.99 
142.99 

143.00 


+  0.42 

0.45 
0.43 

+  0.39 

0.32 
0.23 

+  0.12 

—  O.OI 

0.14 

—  0.28 
0.4  X 
0.52 

—  0.61 

0.68 

0.72 

-0.74 

0.72 

0.66 

—  0.59 
0.49 
0.37 

—  0.25 

—  O.II 

+  0.02 

+  0.14 
0.25 
0.33 

+  0.39 

0.41 
0.40 

+  0.37 


0.006 1 97 1 
0.0062617 
0.0063245 

0.0063850 
0.0064435 
0.0064994 

0.0065531 
0.0066042 
0.0066528 

0.0066991 
0.0067427 
0.0067839 

0.0068229 
0.0068596 
0.0068940 

0.0069264 
0.0069571 
0.0069858 

0.0070129 
0.0070385 
0.0070625 

0.0070851 
0.0071063 
0.0071260 

0.0071443 
0.0071612 
0.0071765 

0.007 1 901 
0.0072019 
0.0072  II 8 

0.0072198 


+27.3 
26.5 
25.7 

+24.8 
23.8 
22.8 

+21.8 
20.8 
t9.8 

+18.8 
17.8 
16.8 

+15.8 
14.8 
13.9 

+13.1 
12.3 
IZ.6 

+11.0 

10.4 

9.8 

+  9«2 

8.5 
7.9 

+  7.3 
6.7 
6.0 

+  5.3 
4-5 
3.7 

4.  2.8 


h     m       ■ 

9  17  49.26 
9  13  53.35 
9    9  57-44 

9  6  1-52 
9  2  5.61 
8  58     9.70 

8  54  13-79 
8  50  17.88 
8  46  21.96 

8  42  26.05 
8  38  30.14 
8  34  34-23 

8  30  38.32 
8  26  42.41 
8  22  46.49 

8  18  50.58 
8  14  54.67 
8  10  58.76 

8  7  2.85 
8  3  6.93 
7  59  11.02 

7  55  15-" 
7  51  19.20 
7  47  23.29 

7  43  27-38 
7  39  31.46 
7  35  35.55 

7  31  39.64 
7  27  43.73 
7  23  47.81 

17  19  51.90 


-Tha  numbers  in  column  A  correspond  to  Che  true  oqainox  of  the  date;  in  column  A'  to  the  mean 
equinox  of  January  o'a 


DifF.  for  z  Hour, 
— 9«.8296. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


4 
§ 


SBMIDIAMETBR. 


Noon. 


Midnight 


HORIZONTAL  PARALLAX. 


Noon. 


DifE.  for 
z  Hour. 


Midnight 


Di£E.  for 
I  Hoar. 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


Diff.  for 
I  Hour. 


AGE. 


Noon. 


I 
2 

3 

4 
5 
6 

7 
8 


fO 
CI 
12 

^3 
H 
'5 

i6 

17 
x8 

19 

20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


6  2.3 

5  54-4 

5  46-2 

5  38.0 

5  29.6 

5  21.5 

5  136 

5  6.1 

4  59-3 

4  53-6 

4  49-4 

4  46-9 

4  46.7 

4  48.9 

4  53-7 

5  1-3 
5  "-5 
5  23.9 

5  37-9 

5  52.6 

6  6.9 


19.4 
28.8 
34-2 

35-1 
31-7 
24.6 

15-0 

3-8 

52.2 


15  40-7 


58.4 
50.3 
42.1 

33-8 
255 
17-5 

9-7 
2.6 

56.3 


4  51-3 
4  47-9 
4  46-5 


47-4 
51.0 
57-2 

6.1 
17.4 
30.7 

45-3 
59-9 
13-5 

24.6 
32.1 
35-3 

33-9 
28.6 

20.I 


6  9.5 
5  58.0 
5  46.4 


15  35-3 


58  45-2 
58  16.2 
57  46- 1 


57 
56 
56 

55 
55 


15-7 
45-2 

15-2 

46.1 
18.6 


54  53-8 

54  32.8 

54  17-2 

54  8.2 


54 
54 
54 

55 
55 
56 

57 
58 
59 

59 
60 
60 


7-3 
15-4 
33-3 

I.I 

38.4 
24.0 

155 
9.6 
2.1 

48.0 
22.6 
42.4 


60  45.7 
60  33.1 
60    7.2 


59 
58 
58 


31-7 

50.7 

7.9 


57  259 


-1.17 

1.23 
1.26 

-1.27 
Z.26 
1.23 

-X.18 
x.io 
0.96 

-0.77 

0.52 

-0.21 

+0.14 
0.54 
0.95 

+1.36 
1-73 
2.03 

•Hi.22 
2.24 
2.07 

+1.70 

I.I5 

+0.48 

-0.20 
0.82 
X.30 

-I.61 
1.76 
1.78 

-1.70 


58  30.9 

58  1.2 

57  30-9 

57  0.4 

56  30-1 

56  0.5 

55  32-1 

55  5-8 

54  427 


54 
54 
54 

54 
54 


24.3 

ri.8 

6.7 

10. 1 
23.1 


54  45-9 

55  18.6 

56  0.3 

56  49.2 

57  42.5 

58  36.3 

59  26.1 

60  6.9 
60  34.5 
60  46.2 

60  41.3 
60  21.6 
59  50-4 

59  "6 
58  29.3 
57  466 

57    5-8 


—1.20 
1.25 
1.27 

-X.27 
X.25 
I.2X 

-X.X4 
X.03 
0.87 

—0.65 

0.37 

-0.04 

+0-34 
.0-74 
1. 16 

+1.55 
1.90 
2.14 

+2.25 
2.18 
1.91 

+X.44 

0.83 

+0.14 

-0.53 
X.08 
X.48 

—1.70 
1.78 
1-75 

—1.64 


h  m 

19  5-5 

19  53.8 

20  42.8 

21  33.3 

22  25.1 

23  17.9 

6 

0  10.6 

1  2.1 


51.6 
38.6 
23.2 

5.8 

47.1 
28.1 

9.7 
531 
39-3 

29.3 
23.8 
10  22.6 


11  24.5 

12  27.2 

13  28.4 

14  26.5 

15  21.2 

16  13.0 

17  2.7 

17  51.6 

18  40.6 

19  30.4 


m 

2.01 
2.02 
2.07 

2.X3 

2.x8 


2.X8 
2.XI 


X.90 
x.8x 

1-74 
X.71 
1.7X 

1.76 
X.86 
2.00 

2.X7 
2.37 
2.53 

2.6z 
2.60 

2.49 
2.35 

2.2Z 
2.II 

2.05 
2.03 
2.05 

2.ZO 


d 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 

28.8 
0.2 
1.2 

2.2 

3-2 
4.2 

6.2 
7.2 

8.2 
9.2 

10.2 

11.2 
12.2 
13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 

21.2 
22.2 


23.2 
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JUNE,  1899. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Di«E.for 

Hoar. 

Right 

Diflf.for 

Declination. 

Diflf.for 

AtcensioxL 

X  Minute. 

X  Minute. 

Aicension. 

I  Minute. 

X  Minute. 

1 

TI 

lURSD 

AY  I. 

SATURDAY  3. 

h 

m       t 

s 

•            * 

m 

h    m        ■ 

■ 

•       f       « 

m 

O 

23 

7  19.68 

a.  "95 

S.  0     3  24.7 

14. 133 

0 

0  48  41.60 

a. 1273 

N.IO  43  19.4 

W.3»7 

z 

23 

9  26.81 

2.zi8a 

N.  0  10  43.0 

14.123 

I 

0  50  49.28 

2.1288 

xo  55  40.7 

I2.3a3 

2 

23 

II  33-86 

S.IZ69 

0  24  50.1 

14.1x3 

2 

0  52  57.06 

2.1304 

II     7  58.2 

12.260 

3 

23 

13  40.84 

1.1158 

0  38  56.5 

X4.ZOI 

3 

0  55     4.93 

2. 1320 

II  20  1 1.9 

12.195 

4 

23 

15  47-75 

9.1146 

0  53     2.2 

14.088 

4 

0  57  12.90 

a.x337 

II  32  21.6 

IS. 128 

5 

23 

17  54-59 

a. 1135 

I     7     7.1 

X4.073 

5 

0  59  20.97 

a. 1353 

XX  44  27.3 

12. 062 

6 

23 

20     1.37 

2.1X25 

I  21  II. 0 

X4.058 

6 

I     I  29.14 

2.137X 

II  56  29.0 

XX.994 

7 

23 

22     8.09 

2.ZIZ5 

1  35  14-0 

X4.O42 

7 

X     3  37-42 

2.1388 

12     8  26.6 

11.925 

8 

23 

24  14-75 

2.X107 

I  49  16.0 

X4.023 

8 

I     5  45.80 

2.X406 

12  20  20.0 

11.854 

9 

23 

26  21.37 

2.X099 

2     3  16.8 

14.004 

9 

X     7  54.29 

2.1425 

12  32     9.1 

II.7B3 

lO 

23 

28  27.94 

2.1(92 

2  17  16.5 

13.985 

10 

I  10     2.90 

a.X443 

12  43  540 

11.712 

II 

23  30  34-47 

2.XO85 

2  31   15.0 

I3.9e3 

II 

I  12  II. 61 

2.1462 

12  55  34-5 

XX.638 

12 

23 

32  40.96 

2.1079 

2  45  12.0 

13.939 

12 

I  14  20.44 

2.X482 

13     7  10.6 

XX. 565 

13 

23 

34  47-42 

2.XO74 

2  59     7.7 

X3.9X7 

13 

I  16  29.39 

2.1501 

13  x8  42.3 

11.490 

14 

23 

36  53.85 

2.XO69 

3  13     2.0 

13.892 

14 

X  18  3S.45 

2. 1521 

13  30     9.4 

XX. 4x3 

15 

23 

39     0.25 

9.ZO65 

3  26  54.7 

X3.865 

15 

I  20  47.64 

2.iS4a 

X3  4X  31.9 

XX.337 

i6 

23 

41     6.63 

2.X062 

3  40  45.8 

X3.838 

16 

I  22  56.95 

2.1562 

X3  5?  49-8 

XX. 258 

17 

23 

43  12.99 

2.XO59 

3  54  35.3 

X3.8ZO 

17 

I  25    6.38 

a. 1583 

14     4     2.9 

XX. 179 

i8 

23 

45  19-34 

2.1058 

4     8  23.0 

X3.780 

18 

I  27  15.94 

2. 1604 

X4  X5  11.3 

XI.XOO 

19 

23 

47  25.68 

2.XO57 

4  22     8.9 

13.750 

19 

I  29  25.63 

2. 1625 

14  26  14.9 

XX. 0x9 

20 

23 

49  32.02 

2. 1056 

4  35  530 

13.718 

20 

X  3X  35.44 

2.X646 

X4  37  X3.6 

X0.938 

21 

23 

51  38.35 

a.  1055 

4  49  35.1 

13.685 

21 

X  33  45.38 

2.1668 

14  48     7.4 

X0.855 

22 

23 

53  44.68 

2.1056 

5     3  15.2 

X3.652 

22 

I  35  55.46 

2.1690 

14  58  56.2 

10.772 

23 

23 

55  51-02 
F 

2.X058 
'RIDAY 

N.  5  16  53.3 
a. 

13.6x7 

23 

I  38     5.66 

2.1712 
»UNDA^ 

N.I 5     9  40.0 

X0.687 

O 

23 

57  57-37 

2.1059 

N.  5  30  29.2 

13.580 

0 

I  40  16.00 

2.1734 

N.I5   20   18.6 

XO.60X 

I 

0 

0    3.73 

2.1062 

5  44     2.9 

X3.343 

I 

I  42  26.47 

2.1757 

15   30   52.1 

X0.514 

2 

o 

2  10.  II 

2.X065 

5  57  34.3 

13.504 

2 

I  44  37.08 

2.1780 

15   41    20.3 

X0.427 

3 

o 

4  16.51 

2.Z068 

6  II     3.4 

13.465 

3 

I  46  47.83 

2.x8q3 

X5  5X  43-3 

10.339 

4 

o 

6  22.93 

a.xo73 

6  24  30.1 

13.4*4 

4 

I  48  58.71 

2.X825 

16     2     I.O 

X0.250 

5 

0 

8  29.39 

2.X078 

6  37  54-3 

X3.383 

5 

X  51     9.73 

2.X848 

16  12  13.3 

XO.X60 

6 

o 

10  35.87 

«.xo83 

6  51  16.0 

X3.340 

6 

I  53  20.88 

2. X87X 

16  22  20.2 

XO.069 

7 

o 

12  42.38 

2.1089 

7     4  35.1 

13.296 

7 

X  55  32.18 

2.1895 

16  32  21.6 

9.977 

8 

o 

14  48.94 

2.X097 

7  17  51.5 

i3.a5X 

8 

X  57  43.62 

2.X918 

16  42  17.4 

9.884 

9 

o 

16  55-54 

2. X103 

7  31     5.2 

13.205 

9 

X  59  55.  X9 

a.x94X 

16  52     7.7 

9.79X 

10 

o 

19     2.18 

2.11ZZ 

7  44  16. 1 

13.158 

10 

2     2     6.91 

2.1964 

17     X  52.3 

9.696 

II 

o 

21     8.87 

2.IXX8 

7  57  24.2 

Z3.IZ0 

II 

2     4  18.76 

2.1988 

17  II  31.2 

9.600 

12 

o 

23  15.60 

2.ZZ27 

8  10  29.3 

X3.060 

12 

2     6  30.76 

2.20x2 

17    21      4.3 

9.503 

13 

o 

25  22.39 

2. I 137 

8  23  31.4 

13.010 

13 

2     8  42.90 

2.2034 

17    30   31.6 

9.407 

14 

o 

27  29.24 

2.x 148 

8  36  30.5 

12,958 

14 

2  10  55.17 

2.2058 

X7  39  53-1 

9.309 

15 

o 

29  36.16 

2.XT58 

8  49  26.4 

12.906 

15 

2  13     7.59 

2.2082 

17  49     8.7 

9.  ail 

i6 

o 

31  43.13 

2.XI68 

9     2  19.2 

X2.853 

16 

2  15  20.15 

2.2105 

17  58  18.4 

9*  XXX 

17 

o 

33  50.18 

2.XX80 

9  15     8.7 

ia.798 

17 

2  17  32.85 

2.2x28 

18     7  22.0 

9.0x0 

i8 

o 

35  57.29 

a.xi92 

9  27  54.9 

X2.743 

18 

2  19  45.68 

s  2151 

18  16  19.6 

8.909 

19 

o 

38     4.48 

2.X204 

9  40  37.8 

12.686 

19 

2  21  58.66 

2.2X74 

18  25  II. I 

8.807 

1   2C 

0 

40  11.74 

2.X217 

9  53  17.2 

12.628 

20 

2  24  11.77 

t.2197 

18  33  56.4 

8.7«H 

!  21 

o 

42  19.08 

S.X230 

xo     5  53.2 

X2.570 

21 

2   26   25.02 

2.2220 

18  42  35.6 

8.6n 

22 

o 

44  26.50 

s.xa43 

10  18  25.6 

12.509 

22 

2   28   38.41 

2.2243 

18  51     8.5 

8.496 

23 

G 

46  34-00 

a. 1258 

10  30  54.3 

X2.448 

23 

2   30   5X.93 

2.2265 

x8  59  35.x 

8.390 

24 

0 

48  41.60 

i.xa73 

N.io  43  19.4 

12. 387 

24 

2  33     5.59 

2.2288 

N.19     7  55.3 

8.284 

vi. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

Diff.for 

Hour. 

Right 

Diff.for 

DocUiuttion. 

DlfCfor 

z  Minute. 

1  Minute 

Aacenaion. 

1  Minute. 

I  Minute. 

2 

dONDA 

Y5. 

WEDNESDAY  7. 

b    m       ■ 

■ 

•        f         m 

m 

h    m      t 

8 

•         t          m 

m 

O 

«  33     5-59 

3.«88 

N.Z9    7  55.3 

8.884 

0 

4  22     Z.06 

8.2908 

N.23  3z  52.5 

t.540 

X 

a  35  19.38 

S.23ZO 

19  16    9.2 

8.Z78 

z 

4  24  Z8.50 

8.8907 

23   34   2Z.I 
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GREENWICH 

MEAN  TIME. 

- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Diff.  for 

Declioation. 

Diff.  for 
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Diff.  for 

Declination. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Di£F.for 

Declination. 

Diff-for 

Hour. 
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DilLfor 
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z  Minute. 
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S.ai 
.Y24 

z6  26.7 

7.SU 

x6  57  50.86 

«.«4S5 

S.23  56  3X.9 

o.6ts 

0 

19    5  35.99 

8.6x67 

S.ai 

9     3.4 

7.465 

Z7    0  39.56 

t.64^ 

33  57    4.x 

0.45a 

z 

19    8    2.88 

8.6X28 

31 

X  30.9 

7.6x7 

X7     3     8.43 

«.64«S 

33  57  36.  z 

0.383 

a 

19  xo  39.53 

3.6089 

30 

53  49.4 

7*767 

•17    5  47.47 

t.^19 

33  57  37.9 

-  O.XX3 

3 

X9  13  15.95 

8.6049 

30 

45  58.9 

7.917 

Z7    8  26.66 

«.654S 

33  57  39.5 

+  0.059 

4 

19  15  52.12 

8.6008 

ao 

37  59.4 

8.065 

17  "     5-99 

•.6S6B 

33  57  30.8 

0.333 

5 

19  z8  28.04 

8.5966 

ao 

29  51.X 

8.8X3 

17  X3  45.47 

t.6S90 

33  57  "-7 

0.403 

6 

Z9  2Z     3.7Z 

a.S9a3 

20 

2Z  34.0 

8.357 

Z7  z6  25.07 

a.66io 

33  56  43.4 

0.575 

7 

19  23  39.12 

8.5880 

20 

13     8.3 

8.500 

17  19     4.79 

fl.6699 

23  56     2.7 

0.748 

8 

19  26  14.27 

a.5836 

20 

4  34.0 

8.643 

Z7  ai  44.62 

•.6647 

33  55  13.7 

0.930 

9 

19  28  49.x 5 

8.5790 

X9  55  51.3 

8.784 

Z7  24  34.55 

S.666S 

33  54  13.3 

I.OM 

zo 

19  3X  33.75 

a. 5743 

X9 

46  59.9 

8.9*4 

17  37    4.57 

S.6676 

33  53     1.4 

1.368 

zz 

19  33  58.07 

8.5697 

X9 

38    0.3 

9.06s 

17  a9  44.68 

8.6691 

a3  51  40.2 

1.441 

Z3 

19  36  33." 

a.  5649 

19 

28  52.5 

9. 198 

X7  3a  24.86 

s.67ot 

23  50    8.5 

1.6x5 

13 

Z9  39     5.86 

3.560a 

19 

Z9  36.6 

9.333 

17  35     5.10 

S.6711 

23  48  26.4 

X.788 

14 

X9  4X  39.33 

a.  5553 

19 

zo   Z2.6 

9.467 

X7  37  45.39 

•.67x9 

33  46  33.9 

X.963 

15 

Z9  44  13.50 

S.5S03 

19 

0  40.6 

9.998 

z6 

17  40  35.73 

3.67^ 

33  44  31.0 

3.136 

16 

19  46  45.37 

a. 5454 

z8 

5t     0.8 

9.7a8 

Z7  43     6.10 

3.6731 

23  42  17.6 

3.3x0 

17 

X9  49  17.95 

a. 5404 

z8 

4X  13.3 

9.896 

z8 

X7  45  46.50 

3.6734 

33  39  53.8 

a.483 

18 

Z9  51  50.22 

a. 5353 

18 

31  z8.i 

9.989 

19 

Z7  48  26.9Z 

3.^36 

33  37  19.6 

3.658 

X9 

19  54  22.18 

3. 5308 

z8 

31    15.3 

10.X09 

20 

17  51     7-33 

3.6737 

33  34  34.9 

3.831 

20 

X9  56  53.84 

8. 5350 

z8 

II    50 

X0.833 

az 

17  53  47.75 

3.^36 

33  31  39.9 

3.001 

21 

19  59  35.18 

a.5i9B 

18 

0  47.4 

XO.354 

'  aa 

Z7  56  28.  z6 

••6733 

33  38  34.4 

3.X78 

22 

20      I    56. 2Z 

a.5M5 

17 

50  32.5 

XO.474 

«3 

17  59    8.54 

3.6738 

23  25  18.6 

3.330 

33 

20    4  26.92 

8.9093 

X7  39  50.5 

XO.S9S 

a4 

1 

z8     z  48.90 

t.<73S 

S.23   31    53.4 

3.5*9 

34 

30    6  57.33 

8.5040 

S.Z7 

29  IZ.4 

X0.7P9 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diftfor 

Deelinatlao. 

DHL  tor 

Hour. 

Right 

DHL  tor 

DeclinatioiL 

Dlitfor 

AtcsmfoD. 

I  Minata. 

I  Minute. 

Aiceasioa 

zMinnta. 

z  Minute. 

SUNDAY  aj. 

TUESDAY  27. 

h 

m       ■ 

■ 

•      »       » 

m 

h    m       ■ 

a 

•                   m 

m 

o 

20 

6  57.3a 

t.5040 

S.17  29   II.4 

XO.709 

0 

22     I     1.44 

3.3590 

S.  7  14  54.9 

Z4.z«7 

I 

20 

9  27.40 

•.4986 

17  x8  25.4 

10.804 

I 

22     3  16.86 

3.3549 

7    0  42.2 

14.337 

2 

20 

II  57.15 

a.4933 

17     7  32.5 

XO.937 

2 

22     5  32.03 

a. 3508 

6  46  27.7 

14.355 

3 

20 

14  26.58 

•.4878 

i6  56  32.9 

ZZ.049 

3 

22     7  46.96 

3*3468 

6  32  II.6 

I4.i83 

4 

20 

16  55.68 

<.48a3 

16  45  26.7 

II. 157 

4 

22  10     1.65 

3.3438 

6  17  53.9 

14.307 

5 

20 

19  24.46 

•.4770 

16  34  14.0 

zz.afis 

5 

22  12  16.10 

t.3390 

6     3  34-8 

14.339 

6 

2p 

21  52.92 

a.4715 

16  22  54.9 

ZZ.S79 

6 

22   14  30.33 

3.3353 

5  49  14.4 

14.351 

7 

20 

24  21.04 

3.4660 

16  II  29.4 

11.477 

7 

22    16  44.33 

«.«S14 

5  34  52.7 

14.37a 

8 

20 

26  48.84 

a.4606 

15  59  57.7 

11.579 

8 

22    18   58.10 

3.aa77 

5  20  29.8 

X4.390 

9 

20 

29  16.31 

«.455i 

15  48  19.9 

1Z.680 

9 

22   21    11.65 

3.3a4Z 

5     6     5.9 

X4.407 

lO 

20 

31  43.45 

3.4497 

15  36  36.1 

Z1.778 

10 

22   23    24.99 

3.3305 

4  51  4I-0 

14.4«3 

ZI 

20 

34  io.«7 

«.4Ma 

15  24  46.5 

ZZ.874 

II 

22   25   38.11 

S.3Z70 

4  37  15.2 

14.437 

12 

20 

36  36.75 

«.45«6 

15  12  51.2 

ZZ.969 

12 

22   27   51.03 

3.3X37 

4  22  48.6 

14.448 

X3 

20 

39     2-90 

a.  433a 

15     0  50.2 

za.063 

13 

22   30      3.75 

3.3ZQS 

4     8  21.4 

14.459 

14 

20 

41  28.73 

a.  4478 

14  48  43.6 

Z3.156 

14 

22   32    16.26 

3.3049 

3  53  53.5 

I4-469 

15 

20 

43  54.23 

a.4a23 

14  36  31.5 

ia.a45 

15 

22   34   28.58 

S.3Q38 

3  39  25.1 

I4-477 

x6 

20 

46  19.40 

a.4x68 

14  24  14.2 

za.33$ 

16 

22   36   40.71 

3.3007 

3  24  56.3 

14.483 

17 

20 

48  44.24 

a.4113 

14  11  51.6 

za.419 

17 

22   38    52.66 

3.Z976 

3  10  27.2 

14.488 

i8 

20 

51     8.76 

t.4060 

13  59  23.9 

za.503 

18 

22  41      4.42 

a.z945 

2  55  57.8 

14.491 

19 

20 

53  32.96 

a.4006 

13  46  51.2 

za.s86 

19 

22  43    16.00 

3.1916 

2  41  28.3 

M.493 

20 

20 

55  56.83 

a.  3951 

13  34  13.6 

za.667 

20 

22  45  27.41 

•.Z888 

2  26  58.7 

14-493 

21 

20 

58  20.37 

•.3898 

13  21  31.2 

za.745 

21 

22  47  38.65 

3.Z860 

2  12  29.1 

14.49s 

22 

21 

0  43.60 

•.3844 

13     8  44.2 

ia.8aa 

22 

22  49  49.73 

3.Z833 

I  57  59-5 

14.491 

as 

21 

3     6.50 
M 

8.3791 
ONDAl 

S.12  55  52.6 
f  26. 

ia.898 

23 

22   52      0.64 
WEI 

3.Z80S 

DNESD 

S.  I  43  30.2 
AY  28. 

14.486 

o 

21 

5  29.09 

a. 3738 

S.I2  42   56.5 

xa.97x 

0 

22   54   11.39 

a. 1779 

S.    I   29      1.2 

14.481 

z 

21 

7  51.36 

a. 3685 

12   29   56.  Z 

13.043 

z 

22   56   21.99 

a. 1754 

I   14  32.5 

14.475 

2 

21 

10  13.31 

a. 3633 

12    16   51.5 

13.  IZZ 

2 

22   58   32.44 

B.Z730 

z    0    4.2 

14.467 

3 

21 

12  34.95 

a.  3581 

12      3   42.8 

Z3.Z79 

3 

23    0  42.75 

a.  1707 

0  45  36.5 

*4.458 

4 

21 

14  56.28 

a.35a9 

II    50  30.0 

Z3.a46 

4 

23      2   52.92 

3.Z683 

0  31     9.3 

14.448 

5 

21 

17  17.30 

a.347fl 

"  37  13.3 

Z3.309 

5 

23     5     2.95 

S.Z660 

0  16  42.8 

14.435 

6 

21 

19  38.02 

a.  34*8 

II    23   52.9 

13.37a 

6 

23      7    12.84 

3.1^ 

S.  0    2  17.1 

i4.4aa 

7 

21 

21  58.43 

«.3377 

iz  10  28.7 

13.433 

7 

23      9   22.61 

3.z6z8 

N.  0  12     7.8 

14.408 

8 

21 

24  18.54 

a.33a6 

10  57    0.9 

Z3.49a 

8 

23    II   32.26 

3.1598 

0  26  31.8 

14.391 

9 

21 

26  38.34 

9.3x76 

10  43  29.6 

Z3.S49 

9 

23    13   41.78 

3.Z578 

0  40  54.7 

14.373 

10 

21 

28  57.85 

a.saa8 

10  29  55.0 

Z3.604 

zo 

23    15   51.19 

3.Z559 

0  55  16.6 

14.356 

II 

21 

31  17.07 

a.3X7fl 

10  16  17. 1 

13.657 

zz 

23    18      0.49 

3.1541 

I     9  37.4 

14.336 

12 

21 

33  35.99 

a.3130 

10     2  36.1 

13.709 

Z2 

23   20      9.68 

3.z5a3 

I  23  56.9 

14.314 

13 

21 

35  54.63 

a. 3083 

9  48  52.0 

13*759 

13 

23   22    18.77 

3.1507 

I  38  15.1 

i4.«9a 

14 

21 

38  12.98 

a. 3034 

9  35     5.0 

Z3.8Q8 

14 

23   24   27.76 

3.Z490 

X  52  31.9 

I4.a68 

15 

21 

40  31.04 

a.a987 

9  21  15.1 

Z3.854 

15 

23    26   36.65 

•.Z474 

a    6  47.3 

«4.a44 

i6 

21 

42  48.83 

a.a94a 

9     7  22.5 

ZS.899 

16 

23    28   45.45 

3.X460 

2  21     1.2 

I4.az8 

17 

21 

45     6.34 

a.a896 

8  53  27.2 

13.943 

17 

23    30    54.17 

a.Z447 

2  35  13.4 

14.190 

i8 

21 

47  23.58 

a.a8so 

8  39  29.4 

13.984 

18 

23  33     2.81 

3.Z433 

2  49  24.0 

14.16a 

19 

21 

49  40.54 

a.a805 

8  25  29.1 

X4.O84 

19 

23  35  11.36 

3.Z419 

3     3  32.8 

14.13a 

20 

21 

51  57.24 

a.a7oa 

8  II  26.5 

Z4.o6a 

20 

23  37  19.84 

3.Z407 

3  17  39.8 

X4.roz 

21 

21 

54  13-68 

a.a7z8 

7  57  21.7 

14.098 

21 

23  39  28.25 

3.Z396 

3  31  44.9 

14.068 

22 

21 

56  29.86 

•.a675 

7  43  14.8 

14.133 

22 

23  41  36.59 

3.Z385 

3  45  48.0 

14.035 

23 

21 

58  45.78 

•.a63a 

7  29     5.8 

Z4.Z66 

23 

23  43  44-87 

3.Z375 

3  59  49.1 

X4.oaz 

24 

22 

I     1.44 

a.as90 

S.  7  14  54.9 

U.Z97 

24 

23  45  53.09 

3.1366 

N.  4  13  48.1 

13.965 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right 

_.  . 

Diftfor 

Doclinmtlon. 

Diftfor 

Hour. 

Right 

DlfLfor 

Declination. 

DifLfor 

Ascansion. 

X  Minute. 

1  Minute. 

▲icenaion. 

iMinate. 

I  Minute; 

THURSDAY  29. 

SATURDAY,  JULY  i. 

b    m       ■ 

8 

•               • 

m 

h    m       8             i         1        •      '       •            • 

O 

z 

a3  45  53-09 
23  48     1.26 

a.z366 
8.1358 

N.  4  13  48.1 
4  27  44.9 

13.965 

13.938 

0 

X    28   29.43        8.1581   IN.14  22   38.2         11.083 

. 

2 

23  50    9.38 

t.X330 

4  41  39.5 

13.890 

3 

23  52  17.46 

a.x343 

4  55  31.7 

13.851 

4 

23  54  25-49 

t.X335 

5    9  21.6 

13.811 

5 

23  56  33-48 

s.x3a9 

5  23     9.0 

13.769 

6 

23  58  41-44 

«.XS«4 

5  36  53-9 

13.737 

7 

0     0  49.37 

I.1319 

5  50  36.2 

13.69s 

8 

0     2  57.27 

S.13X4 

6    4  15.9 

13.^ 

9 

0    5     5.14 

t.Z3zz 

6  17  52.8 

Z3.S9* 

xo 

0    7  13.00 

a. 1308 

6  31  26.9 

XS.545 

II 

0    9  20.84 

a. 1305 

6  44  58.2 

13.498 

12 

0  II  28.66 

«.i303 

6  58  26.6 

13.448 

13 

0  13  36.48 

s.z3as 

7  II  52.0 

13.398 

14 

0  15  44.29 

8.1303 

7  25  14.4 

13.347 

15 

0  17  52.10 

S.13M 

7  38  33-6 

13.894 

i6 

0  19  59.91 

8.1303 

7  51  49.7 

13.848 

I? 

0  22     7.73 

«.I303 

8     5     2.6 

13.X88 

i8 

0  24  15-55 

i.X305 

8  18  12.2 

13.133 

PHASES  OF  THE  MOON. 

19 

0  26  23.39 
0  28  31.25 

8.1308 

8  31  18.5 
8  44  21.3 

IS.076 

20 

8.ZSI1 

13.018 

21 

0  30  39.12 

a.1313 

8  57  20.6 

18.959 

d      h       m 

22 

0  32  47.01 

8.1318 

9  10  16.4 

18. 900 

# 

New  Moon    ....    June     7  x8  20.4 

«3 

0  34  54.93 

8.1323   IM.  9   23      5.0  i     18.840 

3) 

First  Quarter 15  21  46.5 

I 

RIDAY  30. 

0 

Full  Moon 23    2  20. 1 

O 

0  37     2.88 

8.X398 

N.  9  35  57.2 

12.779 

C 

Last  Quarter 29  16  44.9 

I 
2 

0  39  10.86 
0  41  18.87 

t«xS33 

a. 1338 

9  48  42.1 
XO    I  23.2 

I8.717 
18. 653 

5 

0  43  26.92 

8.1343 

10  14    0.4 

18. 588 

d        h 

4 

0  45  35-01 

a. 1353 

10  26  33.8 

12.524 

C 

Apogee June    12  15.0 

5 
6 

0  47  43-15 
0  49  51-33 

8.1360 

8.1368 

10  39    3.3 
10  51  28.7 

18.457 
xs.389 

c 

Perigee 24  16.7 

7 
8 

0  51  59*56 

8.1376 

XI     3  50.0 

18.381 

0  54     7-84 

8.138s 

XI  16     7.2 

12.253 

9 

0  56  16.18 

t.i394 

IX  28  20.3 

18. 183 

lO 

0  58  24.57 

8.1404 

XI  40  29.2 

18.118 

IX 

I     0  33.03 

8.1414 

"  52  33.7 

18.039 

12 

I      2  41.54 

8.1484 

X2    4  33-9 

Xl.967 

1  X3 

X    4  50.12 

a.  1436 

12   16   29.7 

11.893 

1  ^^ 

I     6  58.77 

8.14(8 

IS  28   21. 1 

IZ.819 

15 

I     9     7-49 

2.1439 

X2  40      8.0 

".743 

i6 

I  XI  16.28 

8.1471 

X2   51    50.3 

11.667 

.  17 

X  13  25.14 

2.1483 

13     3  28.0 

ir.589 

i8 

I  15  34.08 

9'H97 

13  15     i.o 

11.511 

1  '9 

I  17  43- 10 

2.1309 

13  26  29.3 

11.43a 

20 

X  19  52.19 

8.1523 

13  37  52.8 

11.352 

'    21 

X  22     1.37 

8.1538 

13  49  ".5 

11.272 

22 

I  24  10.64 

a. 155a 

14    0  25.4 

11.190 

23 

X  26  19.99 

8.1566 ;    14  II  34.3 

11. 107 

24 

1 

X  28  29.43 

a.  1581  |N.i4  22  38.2 

11.083 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1" 

Name  and  Direction 
ofObjoet 

Noon. 

P.L. 

of 
Diff. 

Illh- 

P.L. 

of 

Diff. 

Vlh. 

P.L 

of 
DiflL 

IXJ*. 

P.L. 

of 
DilL 

•        t        m 

•                 m 

•        t       m 

•              » 

z 

Saturn 
a  Aquilas 
aArietis 

VBNU8 

Sun 

W. 

w. 

E. 
£. 
E. 

86  36  31 
50  53  53 
48  zo  z6 
54  56  22 
82  54    4 

135a 

3383 

979* 

a68i 

88  2Z  15 

52  Z9  35 
46  26  57 

53  2Z  44 
8z  z6  59 

3360 
9x93 

34» 

8803 

869X 

90    5  47 
53  45  53 

44  43  54 
5z  47  20 
79  40     7 

«388 
9Xfi5 
3433 
8813 
8700 

91  50    7 
55  12  44 
43     X     7 
50  13     9 
78     3  27 

3378 
3X4« 

3445 
8824 
8709 

8 

Saturn 
a  Aqiiilc 
VbNU8 

Sun 

W. 
W. 
E. 
£. 

zoo  28  42 
62  32  58 

42  25  46 

70    3    8 

14x9 
S064 
8880 
«W4 

Z02  zz  49 
64     I  52 
40  53     I 
68  27  40 

8489 

9054 

•B9X 
>7«4 

103  54  43 

65  30  58 
39  20  3Z 

66  52  25 

3497 
9047 
490s 
4773 

X05  37  25 
67     0  13 
37  48  x6 
65  X7  22 

3446 
3040 
89x6 

8788 

3 

aAquilc 
Sun 

W. 
W. 
E. 

74  27  49 
49  33  54 
57  25    9 

909 
8345 

8839 

75  57  26 
50  57  13 
55  51  19 

9Q90 
93x5 

3838 

77  27     a 
52  2Z     7 
54  17  41 

9833 

9^8 

1B48 

78  56  35 
53  45  32 
52  44  15 

9(Q4 
3365 
8856 

4 

aAqoilse 
Fomalhant 
a  Pegasi 
Sun 

W. 
W. 
W. 
E. 

86  23     9 
60  53  29 
38  42  27 
45    0    a 

3186 

8037 

87  52    6 
62  19  55 
40  Z4  zz 
43  27  48 

3<<9 

9x77 
89X8 
8913 

89  20  54 
63  46  32 
41  46  15 
41  55  45 

9077 
9x69 
890X 

90  49  32 
65  13  18 
43  18  33 
40  23  54 

9067 
9x68 
•89X 
«99x 

5 

Fomalhaat 
a  Pegasi 
Sun 

W. 
W. 
E. 

72  28  37 
51     2  20 
32  47  40 

SX49 
8869 
«98o 

73  55  47 
52  35  19 
3z  Z7    a 

9x49 
8868 
9989 

75  22  57 
54    8  Z9 
29  46  35 

9X5X 

8868 
^198 

76  50     5 
55  4X  19 

28  z6  20 

9X53 
*89 

9009 

6 

Fomalhaat 
a  Pegasi 
Sun 

W. 
W. 
E. 

84    4  42 
63  25  40 
20  48  Z3 

3177 
•884 
3060 

85  3X  19 
64  58  Z9 

19  19  14 

9184 
388^ 

86  57  47 
66  30  52 
Z7  50  27 

9x9s 
•094 
9B8X 

88  24    6 
68    3  Z9 
z6  az  54 

9x99 
3Q99 
9093 

9 

Sun 
Mars 

Regains 

W. 
E. 
E. 

Z4    2  z6 

53  54  58 
56    0  38 

St89 
5x58 

8950 

Z5  26  40 
52  27  59 
54  29  23 

9i97 
3189 
4959 

16  50  55 

51  I  13 

52  58  19 

9905 
9x79 
«Q9 

z8  Z5    I 

49  34  39 
51  27  37 

93x8 
Sx88 

i977 

zo 

Sun 

Mars 

Regulas 

Spica 

Jupitsr 

W. 

E. 
E. 
E. 
E. 

25  Z3  28 

42  24  43 

43  55  53 
97  51     4 

ZO6    14   Z2 

SS47 
S338 
30a 
8093 
•098 

26  36  45 
40  59  19 
42  26     7 
96  20  4Z 
Z04  43  50 

9999 

9349 
9031 
3998 
3999 

27  59  53 

39  34    8 

40  56  33 
94  50  26 

Z03  Z3  36 

996X 
9359 

9099 
9003 
90P5 

39   22   54 

38  9    9 

39  27     9 
93  20  Z9 

zoz  43  30 

S968 
9370 

9049 
9018 

90x8 

IZ 

Sun 

Regulos 
Spica 
Jupitbr 

W. 
E. 
E. 
E. 

36  z6    8 
32    3    2 
85  5z  4Z 
94  14  52 

3398 
9097 

9040 

37  38  27 
30  34  49 
84  22  z8 
92  45  29 

9409 
9X87 
9045 
9045 

39    0  40 
29    6  48 
82  53     X 
9X  x6  za 

94^8 
9XX9 

9050 
9050 

40  22  47 
27  39     X 
81  23  50 

89  47     I 

94x3 
9190 
9055 
9055 

za 

Sun 

Spica 

Jupitsr 

W. 
E. 
E. 

47   Z2    Z2 

73  59  " 
82  22  23 

S4SX 

9078 
9073 

48  33  54 
72  30  27 
80  53  40 

9494 

9075 
9076 

49  55  32 

7z     z  47 
79  25     I 

9436 
3077 
9078 

51  Z7    8 
69  33    9 
77  56  25 

9438 
3079 
S080 

n 

Sun 

PoUaz 

Spica 

Jupitbr 

Antares 

W. 
W. 
E. 
E. 
E. 

58    4  44 
30  z8  24 
6a  zo  26 
70  33  55 
Z07  42  59 

3441 
3370 
9088 
9086 
908X 

59  26  Z4 
31  43  IX 

60  4Z  55 
69     5  28 

Z06  Z4  26 

9440 
9353 

3088 
3087 
9080 

60  47  45 
33    8  Z7 
59  13  24 
67  37    2 
Z04  45  52 

9439 
9340 
9083 

S086 
9079 

62    9  Z7 
34  33  39 
57  44  52 
66    8  35 
Z03  17  Z7 

3438 

3386 

308X 
3085 
9078 

XIV. 
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GREENWICH  MEAN  TIME. 

LiraAR  DISTANCES. 

P 

Mama  and  Dineiiea 
•tOblMt 

P.L. 

of 

XV^ 

P.L. 

of 

XVIIIh. 

P.L. 

of 
DUE. 

XXIh. 

P.L. 
of 
DifE. 

•     r     * 

•        9m 

•         t        m 

•             • 

I 

Satukh 
a  Aquil» 
aAriflds 
Vbniis 
Son 

W. 

W. 
£. 
£. 
£. 

93  34  14 
56  40    3 
41  z8  36 
48  39  12 
76  26  59 

Q86 
Sux 

«457 
a835 
^18 

95  18    9 
58    7  47 
39  36  22 
47     5  29 
74  50  43 

9x09 
•470 
«B49 
■787 

97     I  52 
59  35  53 
37  54  26 
45  32    0 
73  14  39 

«403 
3088 
a483 
a857 
8736 

98  45  23 
61     4  Z7 
36  Z2  49 
43  58  46 
71  38  47 

84XX 
9074 
8496 
8868 
«74« 

s 

Satusm 
aAqoila 
Venoc 
Sun 

W. 
W. 
£. 
E. 

107  19  54 
68  29  36 
36  z6  z8 
63  42  3X 

•4S5 

Z09    2  zz 
69  59    4 
34  44  36 
62     7  52 

8463 
9Q3a 
■MS 
<8oi 

zzo  44  z6 
71  28  37 
33  13  12 
60  33  26 

«47a 

•957 
«Bxo 

ZZ2   26      9 

72   58    Z2 

31  42    5 
58  59  " 

8480 
3099 
8971 
8880 

S 

aAqnibs 

Fomalluuit 

Sum 

W. 
W. 
E. 

80  26     5 
55  10  25 
5z  zz    0 

3«99 
St44 
fl666 

81  55  30 
56  35  42 
49  37  57 

9043 
9M6 

83  24  50 
58     z  20 
48    5    7 

90(8 
9an 
•B85 

84  54    3 
59  27  z6 
46  32  29 

9094 

9x97 

•994 

4 

aAqaOjt 
FomslliMtt 
aPegui 
Sum 

W. 
W. 
W. 
E. 

92  Z7  58 
66  40  Z3 
44  51    4 
38  52  15 

9eg6 

SXS7 

•Ml 

93  46  12 

68    7  14 
46  23  44 
37  20  48 

9106 
9153 

•B78 

WO 

95  14  14 
69  34  19 
47  56  31 
35  49  33 

91x8 
9X5X 

1^79 
•pfo 

96  42    2 
71     I  27 
49  29  24 
34  18  30 

9M9 

9149 
H7X 
8970 

S 

•  PegMi 
Sum 

W. 
W. 
B. 

78  Z7  10 

57  14  17 
26  46  z8 

SIS7 

•flyi 

sort 

79  44  " 
58  47  13 
25  z6  28 

9X01 

«»73 
S0S8 

8z  zz     7 
60  20    6 
23  46  50 

SxQs 

8976 
9099 

82  37  58 
6z  52  55 
22  Z7  25 

9x71 
8880 

9049 

6 

Fonudliftiit 

aPegau 

Sum 

W. 

w. 

E. 

89  50  z6 
69  35  39 
14  53  35 

9905 
sns 

9Z  z6  Z5 

71    7  52 
Z3  25  31 

9«8 
9tx7 

92  42    3 
72  39  57 
zz  57  42 

9M8 

«9X7 
9X9X 

94    7  39 
74  "  54 
zo  30  zo 

9399 

•904 
9x48 

9 

Sum 

Mam 

Regolos 

W. 
E. 
E. 

19  38  59 

48  8  z6 

49  56  46 

SS19 

S>98 
•9»6 

2Z      2   49 

46  42    5 

48  26  z6 

93S6 
9ao9 
4999 

22  26  30 

45  16    6 

46  55  57 

9993 
98X9 

9004 

23  50    3 
43  50  Z9 
45  25  49 

9940 
9888 

90x4 

lO 

Sum 

IfAXS 

Regulua 
Spica 

JUPITBK 

E. 
E. 
E. 
E. 

30  45  47 

36  44  22 

37  57  57 
9Z  50  2Z 

xoo  Z3  32 

SS74 
SoBx 
3098 
9018 
sort 

32    8  33 

35  19  48 

36  28  56 
90  20  30 
98  43  41 

9381 
9a9« 

9067 
9014 
9014 

33  31  II 
33  55  27 
33    0    6 
88  50  47 
97  13  58 

9986 

9903 
9077 
9990 
9Q90 

34  53  43 

32  3X  19 

33  31  28 
87  2Z  zz 
95  44  22 

9909 
99x5 

90B7 
9094 
9094 

II 

Sum 

Regains 
Spica 
JuriTBK 

W. 
E. 
£. 
E. 

41  44  49 
26  zz  28 

79  54  45 
88Z756 

94x7 
SZ4S 
90S9 
9OSO 

43    6  46 
24  44  zz 
78  25  45 
86  48  56 

94«i 
9x58 
90te 
9068 

44  28  39 
23  Z7  zz 
76  56  49 
85  20    0 

94t5 

9x74 
9066 
9066 

45  50  27 
2Z  50  3Z 
75  27  58 
83  51     9 

94i8 
9x96 
90i9 

9070 

la 

Sum 

Spica 

Jurim 

W. 
£. 
E. 

52  38  4» 
68    4  34 
76  27  5Z 

S490 
5080 
S08. 

54    0  13 
66  36    0 
74  59  20 

9440 
908a 

9069 

55  2Z  44 
65    7  28 
73  30  50 

344Z 
9088 
9095 

56  43  14 
63  38  57 
72    2  22 

94iz 
9088 

9086 

13 

Sum 

PoUoz 

Spica 

JUPITBK 

AntarM 

W. 
W. 
E. 
E. 
E. 

63  30  51 
35  59  17 
56  z6  19 

64  40    7 
lOZ  48  4Z 

94S6 

stu 

SO79 
9084 
9076 

64  52  27 
37  25    9 
54  47  44 
63  zz  38 
zoo  20    a 

9493 

9908 

9077 

9PB3 
9074 

66  Z4    6 
38  5Z  z6 

53  X9    6 
6z  43    8 
98  5Z   2Z 

9490 
5x91 
9073 
9081 
907X 

67  35  49 
40  Z7  36 
5z  50  26 
60  Z4  35 
97  22  36 

34*7 
318X 
9071 
9079 
9068 

1 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Name  uid  Direcdon 

Noon. 

P.L. 
of 

Ilin. 

P.L, 
of 

Vlh- 

P.L. 

of 

IXb* 

P.L. 
of 

^ 

of  Object, 

DiiL 

DUE. 

Difl. 

Di£ 

•                  m 

•        t        m 

9        t        m 

•                  m 

H 

Sun 

W. 

68  57  35 

S4«3 

70    19    26 

34x9 

7x  41  21 

34x4 

73     3  22 

340B 

PoUuz 

w. 

41  44    8 

3x70 

43  10  53 

3x61 

44  37  49 

3X5X 

46    4  57 

3X4X 

Spica 

£. 

50  21  42 

3069 

48  52  54 

3065 

47  24     2 

ao6x 

45  55     5 

3056 

Jupiter 

E. 

58  46    0 

3077 

57  17  22 

3073 

55  48  40 

307X 

54  19  55 

3067 

Antares 

E. 

95  53  47 

3065 

94  24  54 

3060 

92  55  56 

3056 

91  26  52 

30SX 

Saturn 

E. 

108  II     4 

3037 

106  41  37 

3033 

X05  12     5 

3038 

103  42  27 

3083 

15 

Sun 

W. 

79  55  " 

3374 

81  17  57 

S36S 

82  40  53 

3357 

84    3  59 

3347 

Pollux 

W. 

53  23  36 

309X 

54  51  56 

3081 

56  20  29 

3070 

57  49  15 

3099 

Spica 

E. 

38  28  48 

3W9 

36  59  " 

3083 

35  29  26 

30x5 

33  59  32 

3008 

JUPITBS 

E. 

46  54  55 

3043 

45  25  .38 

3099 

43  56  14 

3034 

42  26  44 

3089 

Antares 

E. 

83  59  51 

30X9 

82  30     2 

30X3 

81    0    4 

30CH 

79  29  56 

3999 

Saturn 

E. 

96  13  35 

«99» 

94  42  12 

9989 

93  IX  40 

3977 

91  40  58 

•9^ 

x6 

Sun 

W. 

91     2  22 

3^ 

92  26  41 

Srfx 

93  5X  15 

3369 

95  x6    3 

3«99 

Pollux 

W. 

65  16  35 

300X 

66  46  47 

39B8 

68  17  15 

3975 

69  47  59 

3963 

Regulus 

W. 

28  14  37 

301X 

29  44  36 

3994 

31  14  56 

3977 

32  45  37 

396X 

Mars 

W. 

26  42  49 

335X 

28     7  58 

3330 

29  33  32 

3309 

30  59  30 

3x90 

Antares 

E. 

71  56  ^4 

9946 

70  25    4- 

393s 

68  53  29 

3984 

67  21  40 

39XX 

Saturn 

E. 

84    4  3a 

1919 

82  32  37 

3907 

81     0  27 

3^ 

79  28    3 

3883 

17 

Sun 

W. 

102  24     7 

3x83 

103  50  36 

3x68 

105  17  23 

3x53 

106  44  30 

3x36 

Pollux 

W. 

77  25  55 

9691 

78  58  25 

3876 

80  3X  14 

8663 

82    4  22 

8846 

Regulus 

W. 

40  24  17 

a878 

41  57    4 

4B6x 

43  30  13 

3844 

45     3  44 

8838 

Mars 

W. 

38  15    6 

3096 

39  43  21 

3078 

41  II  58 

3059 

42  40  58 

3040 

Antares 

E. 

59  38  34 

«M 

58     5    6 

•83X 

56  31  19 

8817 

54  57  X3 

8803 

Saturn 

E. 

71  42     X 

tBx8 

70    7  57 

•804 

68  33  34 

3790 

66  58  53 

•779 

x8 

Pollux 

W. 

89  55     9 

«7€6 

91  30  22 

3749 

93     5  57 

8733 

94  4X  54 

V15 

Regulus 

w. 

52  56  48 

«74X 

54  32  33 

3734 

56     8  41 

3706 

57  45  13 

3687 

Mars 

w. 

50  II  42 

my 

51  43     X 

3938 

53  14  44 

3909 

54  46  51 

3890 

Antares 

E. 

47     I  48 

9725 

45  25  41 

3708 

43  49  X2 

3693 

42  12  22 

•675 

Saturn 

E. 

59     0  25 

0696 

57  23  40 

36B0 

55  46  33 

8663 

54     9    4 

36«6 

a  AquilflB 

E. 

100  25     7 

33X4 

98  59  H 

3x93 

97  32  55 

3173 

96     6   X2 

3X5« 

19 

Regulus 

W. 

65  54     X 

W6 

67  33     1 

3578 

69    12  26 

8560 

70  52  x6 

•54X 

Mars 

W. 

62  33  37 

S7M 

64    8  13 

3774 

65  43  15 

3755 

67  18  42 

•736 

Saturn 

E. 

45  55  52 

SS6x 

44  16     3 

•543 

42  35  50 

3536 

40  55  X3 

•909 

aAquila 

E. 

88  46  47 

3000 

87  17  48 

3043 

85  48  28 

30*7 

84  x8  49 

30X8 

20 

Regulus 

W. 

79  17  49 

«450 

81     0  12 

•433 

82  43    0 

34x5 

84  26  X3 

•398 

Mars 

W. 

75  22  20 

S640 

77     0  20 

3681 

78  38  46 

8603 

80  X7  37 

•585 

Spica 

W. 

25  14  51 

1460 

26  57     0 

344X 

28  39  37 

8480 

30  22  43 

840X 

a  AquilflB 

E. 

76  46  xo 

3949 

75  14  53 

3940 

73  43  25 

3B5X 

72  XI  46 

•935 

Fomalhant 

E. 

102  25  34 

39X3 

100  53  30 

3889 

99  20  57 

3666 

97  47  55 

•B49 

ax 

Regulus 

W. 

93    8  28 

3314 

94  54     7 

8399 

96  40    8 

8383 

98  26  32 

8868 

Mars 

W. 

88  37  58 

3498 

90  19  14 

3483 

92    0  53 

8466 

93  42  54 

•450 

Spica 

W. 

39     4  58 

33XX 

40  50  42 

3394 

42  36  50 

•378 

44  23  22 

836s 

JUPITBR 

W. 

3X  24  15 

33     8  30 

3349 

34  53  x8 

8337 

36  38  38 

93m 

a  Aquilse 

E. 

64  32     I 

3915 

63     0     I 

89x9 

61  28     6 

3936 

59  56  20 

3939 

Fomalha'it 

E. 

89  56  20 

3754 

88  20  52 

•740 

8645     5 

•735 

85     8  59 

•7U 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Name  uid  Diractioa 

Midnight 

P.L. 

of 

XVh. 

P.L. 
of 

XVIIIb. 

P.I- 

of 

XXIh. 

P.L. 

of 

? 

of  Object 

DHL 

DifC 

DiflL 

DitL 

•                        IT 

•        t        m 

•                  m 

•         f         m 

14 

Sun 

W. 

74  25  30 

5409 

75  47  44 

S390 

77  xo    5 

3389 

78  32  34 

SS88 

Pollux 

W. 

47  3a  17 

3X3* 

48  59  48 

3X8X 

50  27  32 

3XXX 

51  55  28 

3X0X 

Spica 

E. 

44  S6     3 

303a 

42  56  54 

3047 

41  27  39 

3Q4X 

39  58  17 

3033 

Jupiter 

E. 

5*  51     5 

3064 

51  22  IZ 

3059 

49  53  II 

3053 

48  24    6 

3Q50 

Antares 

E. 

89  57  42 

30i6 

88  28  26 

3039 

86  59     2 

3Q54 

85  29  31 

3036 

Saturn 

E. 

102   12  43 

3018 

xoo  42  53 

30X8 

99  12  55. 

9005 

97  42  49 

•999 

15 

Sun 

W. 

85  27  z6 

3338 

86  50  44 

3387 

88  14  24 

3317 

89  38  16 

3305 

Pollux 

W. 

59  18  15 

S«H» 

60  47  28 

3Q36 

62  16  56 

3085 

63  46  38 

30XS 

Spica 

E. 

32  29  29 

300X 

30  59  17 

9993 

29  28  55 

•985 

27  58  23 

•977 

Jupiter 

E. 

40  57    7 

3023 

39  27  23 

30x8 

37  57  32 

30X3 

36  27  34 

3005 

Antares 

E. 

77  59  37 

1986 

76  29     7 

•977 

74  58  25 

•967 

73  27 '31 

99S7 

Saturn 

£. 

90  ID     4 

a958 

88  38  59 

8950 

87     7  43 

•939 

85  36  14 

•939 

16 

Sun 

W. 

9641     7 

3*48 

98     6  27 

3«8 

99  32     3 

33x4 

100  57  56 

3x98 

Pollux 

W. 

71  18  59 

949 

72  50  x6 

•935 

74  21  51 

3980 

75  53  44 

9906 

Regulus 

W. 

34  16  39 

.  4944 

35  48     2 

•937 

37  19  46 

89XX 

38  51  51 

9895 

Mars 

w. 

33  25  51 

3171 

33  52  35 

3x51 

35  19  43 

3x33 

36  47  13 

3XX4 

Antares 

E. 

65  49  35 

aBgp 

64  17  15 

8886 

62  44  38 

•873 

61  IX  45 

9859 

Saturn 

E. 

77  55  23 

<079 

76  22  28 

•839 

74  49  16 

•845 

73  15  47 

8833 

X7 

Sun 

W. 

108  XX  56 

3XX9 

X09  39  42 

3X03 

III     7  49 

3065 

XX2  36  17 

9067 

Pollux 

W. 

83  37  50 

883X 

85  II  38 

8815 

86  45  47 

.  9798 

88  20  17 

8788 

Regulus 

\V. 

46  37  36 

flSxx 

48  zi  50 

4793 

49  46  27 

8776 

51  2Z  26 

97S9 

Mars 

w. 

44  10  21 

3083 

45  40    6 

30Q3 

47  10  15 

9985 

48  40  47 

9966 

Antares 

E. 

53  22  48 

S768 

51  48    4 

8778 

50  12  59 

9736 

48  37  34 

974X 

Saturn 

E. 

65  23  52 

4760 

63  48  31 

•744 

62  12  50 

9799 

60  36  48 

•71S 

18 

Pollux 

W. 

96  x8  X4 

1698 

97  54  56 

a68x 

99  32     I 

9664 

xoi     9  29 

8646 

Regulus 

W. 

59  22  xo 

«9 

60  59  31 

9653 

62  37  16 

9^3 

64  X5  26 

86x3 

Mars 

W. 

56  19  23 

1^1 

57  52  19 

9853 

59  25  40 

•83^ 

60  59  26 

8813 

Antares 

£• 

40  35    9 

>699 

38  57  34 

9648 

37  X9  36 

J686 

35  41  16 

•809 

Saturn 

E. 

52  3X  12 

•689 

50  52  57 

86X3 

49  14  19 

2595 

47  35  17 

•378 

aAquila 

£. 

94  39     5 

3133 

93  II  35 

31x3 

91  43  41 

3095 

90  15  25 

3077 

1  '^ 

Regulus 

W. 

72  32  32 

9sn 

74  13  13 

•5<H 

75  54  20 

•487 

77  35  52 

•469 

Mars 

W. 

68  54  34 

27x6 

70  30  52 

•697 

72    7  36 

9678 

73  44  45 

•859 

Saturn 

E. 

39  14  12 

3493 

37  32  47 

•475 

35  50  58 

9438 

34    8  45 

«44X 

aAquila 

E. 

82  48  51 

•997 

8z  18  35 

•964 

79  48     2 

•97X 

78  X7  13 

•960 

ao 

Regulus 

W. 

86    9  5X 

8380 

87  53  54 

•364 

89  38  21 

•346 

91  23  X3 

•331 

Mars 

W. 

81  56  52 

•567 

83  36  32 

•349 

85  16  37 

•539 

86  57    6 

95x3 

Spica 

W. 

32    6  16 

838a 

33  50  17 

•3<b 

35  34  45 

•345 

37  19  39 

•388 

a  AqmlflB 

E. 

70  39  59 

89X9 

69    8    4 

flOx6 

67  36     5 

•9x3 

66     4     3 

•9x3 

Fomalhaut 

E. 

96  14  26 

8883 

94  40  30 

•Bd6 

93    6  10 

9788 

91  3Z  26 

9771 

21 

Regulus 

W. 

xoo  X3  x8 

8854 

102    0  25 

8240 

103  47  53 

9937 

105  35  41 

SSX3 

Mars 

W. 

95  25  17 

a435 

97     8     2 

343X 

98  51     7 

9407 

xoo  34  32 

•393 

Spica 

W. 

46  10  z8 

8347 

47  57  36 

3333 

49  45  16 

a3i8 

51  33  17 

9904 

1 

Jupiter 

W. 

38  24  27 

8388 

40  10  44 

3370 

41  57  28 

9933 

43  44  37 

•937 

aAquilse 

E. 

58  24  45 

8947 

56  53  26 

8963 

55  22  26 

998X 

53  51  50 

3003 

1 

E. 

83  32  37 

8701 

8x  55  59 

•69a 

80  19    8 

9683 

78  42     5 

•8^ 
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XVII. 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

'4 

I" 

Nftmt  and  Direction 

Noon. 

P.L. 

of 

IlJh. 

P.L. 

of 

Vlh. 

P.L. 

of 

IX»>- 

P,I- 

of 

of  Object 

Dift 

Diff. 

DifE. 

Diff. 

•       t       m 

•        $        m 

•         r        IT 

%         f         m 

22 

Mars 

W. 

I02    l8    Z7 

«98o 

ZO4       2    21 

9388 

ZO5    46    42 

3356 

Z07  3Z   20 

3344 

Spica 

w. 

53  ai  39 

8x90 

55    10   21 

9178 

56  59  az 

9x66 

58  48  40 

3x54 

JUPITBR 

w. 

45  3a  lo 

8saz 

47  20     6 

9906 

49     8  25 

9Z93 

50  57     4 

9x79 

Fomalhant 

E. 

77    4  5a 

9660 

75  a7  31 

9666 

73  50     5 

9663 

72    Z2   36 

9669 

aPegasi 

E. 

96  19  3a 

««7 

94  33  58 

93QS 

92  48    6 

9293 

9z     z  56 

99BZ 

as 

Spica 

W. 

67   59   21 

«xo6 

69  50  zz 

9098 

71  41  14 

9090 

73  3a  28 

3084 

JUPITBR 

W. 

60    4  53 

ax«9 

6z  55  Z4 

9ZX6 

63  45  48 

•109 

65  36  34 

9I0X 

Fomalhaat 

E. 

64     5  44 

•6Q9 

62  28  49 

^oz 

60   52   ZO 

«7I6 

59  X5  5a 

3733 

aPegasi 

£. 

82    7  17 

097 

80  Z9  45 

993X 

78  3a    3 

•335 

76  44  13 

1991 

a4 

Spica 

W. 

82  50  48 

floex 

84  42  47 

•059 

86  34  50 

•057 

88  26  55 

■036 

JUPITBR 

W. 

74  5a  45 

ao77 

76  44  Z9 

9074 

78  35  58 

9079 

80  27  40 

307X 

Antares 

W. 

37  19    6 

9068 

39  10  54 

9064 

4Z     2  48 

9062 

4a  54  46 

«6i 

Fomalhaut 

E. 

51  22    4 

a886 

49  49  a7 

■931 

48  t7  47 

"989 

46  47  Z2 

30|0 

aPegasi 

£. 

67  44    0 

ttiS 

65  55  55 

99X8 

64    7  54 

•991 

62  Z9  58 

9*^ 

as 

JUPITBR 

W. 

89  46  15 

•075 

91  37  5a 

•D99 

93  a9  a4 

9089 

95  ao  sz 

9086 

Antares 

W, 

5a  14  5a 

M6a 

54    6  49 

•064 

55  58  43 

9Sfi8 

57  50  31 

3079 

Saturn 

W. 

40  45  19 

"43 

4a  37  46 

«H6 

44  30    9 

9048 

46  22  28 

3059 

•  Pegasi 

E. 

53  a2  50 

M7a 

5Z  36  zo 

9987 

49  49  51 

3303 

48    3  56 

3333 

aArietis 

E. 

95  3a  15 

•077 

93  40  40 

9060 

9Z  49  10 

•oQs 

89  57  45 

•017 

26 

Antares 

W. 

67    7  48 

■099 

68  58  48 

9x07 

70  49  37 

9X15 

7a  40  H 

3X99 

Saturn 

W. 

55  4a  19 

9079 

57  33  50 

9066 

59  as  zz 

9094 

6z  z6  20 

9X09 

oArietis 

E. 

80  42  31 

SI16 

78  51  57 

9X94 

77     I  34 

9X39 

75  "  a4 

tX4X 

27 

Antares 

W. 

8x  50     z 

9170 

83  39  14 

9X80 

85  28  zz 

9X9X 

87  z6  52 

9»9 

Saturn 

W. 

70  28  45 

tX49 

72  18  30 

9x39 

74    7  59 

SX70 

75  57  la 

0X89 

aArietis 

E. 

66     4     5 

9x91 

64  15  24 

9903 

62  27     z 

•9x5 

60  38  56 

9tS7 

Aldebaran 

E. 

98  58  5a 

9909 

97  zo  27 

t9X9 

95  22  z8 

9993 

93  34  a4 

3334 

Venus 

E. 

104     4  12 

»Ui 

Z02  24    0 

•555 

zoo  44    3 

3587 

99    4  a3 

3S79 

28 

Saturn 

W. 

84  58  54 

994X 

86  46  ao 

9953 

88  33  28 

9966 

90  20  Z7 

•379 

aAquilse 

W. 

47  58  55 

39Q3 

49  as    z 

3x66 

50  51  51 

SXS4 

Sa  Z9  Z9 

3«V 

aArietis 

E. 

51  43  14 

9994 

49  57    6 

§309 

48  zi  Z9 

•334 

46  25  54 

•399 

Aldebaran 

E. 

84  39  13 

9994 

•82  53     5 

9307 

8z     7  z6 

9330 

79  ax  46 

•334 

Venus 

E. 

90  50  19 

3644 

89  Z2  24 

•658 

87  34  48 

9679 

85  57  30 

9686 

Sun 

E. 

XZ2      9  41 

9557 

zzo  29  47 

9371 

Z08  50  z 2 

3585 

107  zo  56 

•SB9 

29 

Saturn 

W. 

99     9  34 

«345 

zoo  54  28 

<359 

ZQ2   39      2 

937a 

104  23  Z7 

•986 

o  Aqailc 

W. 

59  43  a2 

3095 

6z  Z3     4 

30x7 

62   42   56 

3010 

64    X2    56 

3005 

a  Arietis 

E. 

37  44  37 

9494 

36     z  36 

9443 

34  19     I 

946X 

3a  36  53 

•483 

Aldebaran 

E. 

70  39  14 

9409 

68  55  44 

9417 

67    Z2   34 

9432 

65  a9  45 

•447 

Venus 

E. 

77  55  46 

•758 

76  20  23 

977« 

74  45  19 

3787 

73  10  34 

•Box 

Sun 

E. 

98  59  22 

9<S69 

97  22     z 

96B4 

95  44  59 

9698 

94    8  17 

•m 

30 

aAquilc 

W. 

71  43  43 

3005 

73  13  49 

S009 

74  43  51 

90x4 

76  X3  47 

9am 

Fomalhaut 

W. 

47    4  a7 

3391 

48  26  54 

3S57 

49  50    0 

3337 

51  13  40 

390X 

Aldebaran 

E. 

57    0  52 

9531 

55  ao    8 

9537 

53  39  46 

3553 

51  59  45 

•5^ 

Venus 

E. 

65  ai  34 

a874 

63  48  42 

2889 

62  z6     9 

3903 

60  43  54 

•9x7 

Sun 

E. 

86    9  31 

2784 

84  34  42 

3798 

83      0   Z2 

98X9 

Bx  26    0 

■B96 

xvnL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

Nftm«  and  Diraetloo 

Midnight 

of 

XVh. 

P.U 

of 

XVIIIh- 

P.L. 

of 

XXIh- 

P.I* 

Of 

s^ 

of  Object 

DifiE. 

Diff. 

DUL 

Di£ 

•       0m 

•      #      • 

•      »      • 

•        »        m 

22 

Mars 

W. 

109  16  Z5 

ass4 

zzz     z  25 

*aH 

ZZ2  46  49 

•313 

ZZ4  32  26 

tf07 

Spica 

W. 

60  38  17 

«X43 

62  28  10 

tiS3 

64  z8  19 

8X83 

66    843 

8ZZ4 

JUPITBR 

W. 

53  46    3 

fli^ 

54  35  ao 

ti33 

56  24  55 

ti43 

58  14  46 

•134 

Fomalhaut 

E. 

70  35    5 

««9 

68  57  36 

8666 

67  20  zz 

8678 

^5  4a  53 

8678 

a  Pegaai 

E. 

89  15  29 

«70 

87  28  46 

taSi 

85  41  49 

«i3t 

83  54  39 

•044 

33 

Spica 

W. 

75  23  5a 

t078 

77  X5  as 

8073 

79    7    6 

8068 

80  58  54 

O8S4 

JUPITBR 

W. 

67  27  31 

•093 

69  z8  38 

«90 

7x     9  53 

0085 

73     X  16 

808Z 

Fomalhaat 

E. 

57  39  59 

V57 

56    4  35 

«788 

54  29  44 

8818 

5a  55  3a 

•M 

a  Pegasi 

B. 

74  56  X7 

«ax8 

73    8  z6 

8816 

7z  20  12 

0814 

69  32    6 

88I4 

M 

Spica 

W. 

90  19    a 

•05S 

92  zz  zo 

•056 

94    3  17 

8O57 

95  55  a3 

•099 

JUPITBR 

W. 

82  zg  24 

■071 

84  IZ    8 

8071 

86     2  52 

807a 

87  54  35 

•079 

Antares 

W. 

44  46  46 

9D59 

46  38  48 

•099 

48  30  50 

8O59 

50  22  52 

806Z 

Fomalhaat 

E. 

45  17  49 

SX06 

43  49  47 

S188 

42  23  z6 

3868 

40  58  27 

3363 

a  Pegasi 

B. 

60  32  10 

tass 

58  44  31 

8840 

56  57    3 

8849 

55    9  49 

8860 

«5 

JUPITBR 

W. 

97  12  IZ 

togz 

99    3  a4 

•097 

100  54  28 

8«Q 

102  45  23 

8IX0 

Antares 

W. 

59  4a  14 

•076 

6z  33  50 

8061 

63  25  z8 

8086 

65  z6  38 

•093 

Saturn 

w. 

48  14  4Z 

«S6 

50    6  48 

to6z 

51  58  47 

8066 

53  50  38 

•073 

a  Pegasi 

£. 

46  z8  28 

ms 

44  33  31 

8S66 

42  49    8 

•304 

41     5  a4 

HH 

aArietis 

£. 

88    6  26 

floga 

86  Z5  Z4 

•096 

84  24  zz 

tt03 

82  33  z6 

8x09 

26 

Antares 

W. 

74  30  39 

■xsi 

76  20  5z 

•140 

78  10  49 

8I49 

80    0  33 

az6o 

Saturn 

W. 

63     7  16 

aizi 

64  57  59 

8I19 

66  48  29 

8189 

68  3844 

8x98 

aArietis 

E. 

73  2Z  27 

■zso 

7X  3X  44 

•X39 

69  4a  15 

njQ 

67  53    a 

8180 

«7 

Antares 

W. 

89     5  16 

tai4 

90  53  a3 

8aa6 

92  4Z   Z2 

•qb 

94  a8  43 

MSX 

Saturn 

W. 

77  46    7 

tx93 

79  34  45 

8804 

8z  23    6 

•8X6 

83  zz    9 

••09 

aArietis 

£. 

58  51     9 

aa40 

57    3  41 

88S3 

55  x6  32 

8866 

53  a9  43 

•880 

Aldebaran 

E. 

91  46  47 

8243 

89  59  a7 

«37 

88  Z2  24 

«69 

86  25  39 

•888 

Vbnus 

E. 

97  a4  59 

8391 

95  45  5a 

•&H 

94    7    3 

86x8 

92  28  32 

•«I 

aS 

Saturn 

W. 

92    6  47 

8898 

93  5a  58 

«306 

95  38  49 

«I0 

97  a4  21 

•S3^ 

a  AquilflB 

W, 

53  47  20 

3084 

55  15  49 

3063 

56  44  41 

3049 

58  Z3  53 

3033 

aArietis 

E. 

44  40  5a 

8333 

42  56  12 

Wi 

4Z  zz  56 

«88 

39  a8    4 

•403 

Aldebaran 

E. 

77  36  36 

S348 

75  51  46 

8361 

74    7  15 

•373 

7a  a3    4 

•389 

Vbnus 

E. 

84  20  31 

8700 

82  43  51 

«7«4 

8z     7  30 

m 

79  31  a8 

•744 

Sun 

E. 

105  31  59 

8618 

X03  53  az 

8616 

Z02  Z5    2 

•fiio 

zoo  37    2 

•^9 

29 

Saturn 

W. 

Z06     7  Z2 

»398 

107  50  49 

84X8 

109  34    6 

•4^6 

zzz  Z7    4 

•439 

aAquil« 

W. 

65  43    a 

3003 

67  Z3  12 

9001k 

68  43  a3 

900Z 

70  13  34 

90QS 

aArietis 

E. 

30  55  14 

1303 

29  14    5 

•3^6 

27  33  28 

033X 

a5  53  a6 

•S8^ 

Aldebaran 

E. 

63  47  17 

846a 

62    3  zo 

■476 

60  23  23 

•49X 

58  41  57 

•306 

Venus 

E. 

71  36    « 

8816 

70    2    z 

8831 

68  28  Z3 

0843 

66  54  44 

8860 

Sun 

E. 

9a  31  54 

W 

90  55  50 

«74i 

89  20    5 

1736 

87  44  39 

•769 

30 

a  Aquila 

W. 

77  43  35 

9086 

79  13  16 

3033 

80  42  48 

3040 

82  Z2  zz 

9049 

Fomalhaut 

W. 

5a  37  50 

3879 

54    a  26 

3860 

55  a7  a4 

3044 

56  5a  4X 

3«30 

Aldebaran 

E. 

50  20    5 

83»3 

48  40  47 

2599 

47     I  51 

8615 

45  a3  17 

•63a 

Vbnus 

E. 

59  "  57 

8931 

57  40  18 

0943 

56    8  56 

8939 

54  37  5a 

•973 

Sun 

£. 

79  5a    6 

• 

8840 

78  z8  30 

8854 

76  45  la 

8867 

75  la  zi 

•B8z 

1 

no 


JULY,  1899. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 


THE  SUN'S 


Apparent 
Right  Aicensioa 


Diff.  for 
I  Hoar. 


Apparent 
Declination. 


DiiLfor 
I  Hour. 


Sideraia 

Time  of 
Semi- 


PaiiittC 
Meridian. 


Bqvatlanoff 

Time. 

to  be 

Added  to 

Apparent 


I  Hon; 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
SUN. 
Mon. 


h     m       • 

6  40  51.34 
6  44  59.42 
6  49     7.24 

6  53  14.78 

6  57  22.02 

7  z  28.94 

7  5  35-50 
7  9  41-69 
7  13  47.48 

7  17  52.86 
7  21  57.80 
7  26  2.29 

7  30  6.29 
7  34  9-8i 
7  38  12.82 

7  4«  15-31 
7  46  17.26 
7  50  18.67 

7  54  1953 

7  58  19-83 

8  2  19.56 

8  6  18.73 
8  10  17.32 
8  14  15.33 


18  12.77 
22  9.62 
26    5.89 


30 
33 
37 
41 


1.58 
56.68 

51.19 
45.12 


I 


• 

0.342 
0.331 
;o.s2o 

0.308 
0.295 
0.28Z 

;o.266 
10.250 
:a233 

:o.2X5 
a  196 
0.177 

0.157 
0.136 
0.1 14 

;o.o92 
0.070 
0.047 

;o.o24 
o.ooi 
9.977 

9.953 
9.929 

9.905 

9.881 
9.857 
9.832 

9.808 
9.784 
9.760 
9.735 


Tues.     32 


8  45  38.46      9.710 


N.23    7  1 1.6 
23    2  57.2 

32  58  18.5 

32  53  15.8 
22  47  49.2 

22  41  58.7 

23  35  44-5 
22  29  6.9 
22  22    5.9 

22  14  41.8 
32    6  54.7 

21  58  44.8 

21  50  12.4 
21  41  17.7 
21  32     0.8 

21  22  21.9 
21  12  21.4 
21      I  59.3 

20  51   16.0 

20  40  1 1.6 
20  28  46.3 

20  17    0.5 

20  4  54-3 
19  52  28.0 

19  39  41.8 
19  26  35.9 
19  13  10.6 

18  59  26.2 
18  45  22.9 
18  31  i.o 
18  16  20.8 

N.18    I  22.5 


— X0.09 
zx.xo 

12.  XX 

— X3.IX 
14.10 
15.09 

-X6.07 
17.05 
X8.02 

-18.98 
19.93 

20.87 

-21.81 
22.74 
23.66 

-^4.57 
25.47 
26.36 

-27.24 
28.11 
28.98 

-29.83 
30.67 
3X.5I 

-32.33 
33.14 
33.95 

-34.75 

35-53 
36.30 

37.05 
-37.80 


5  46.14 
5  46.13 
5  46.12 

5  46.12 
5  46.12 
5  46.13 

5  46.14 
5  46.16 

5  46.19 

5  46.22 
5  46.26 
5  46.30 

5  46.35 
5  46.40 
5  46.46 

5  46.52 
5  46.59 
5  46.66 


5  46.73 
5  46.81 
5  46.89 


5  46.97 
5  4705 
5  47-14 

5  47.24 
5  47.33 
5  47.43 


47-53 
47.63 

47.74 
47.86 


15  47.98 


68*78 

68.74 
68.70 

68.66 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 
68.28 
68.22 

68.16 
68.09 
68.02 

67.95 

67.88 

67.81 

67-73 
67.65 
67.57 

67.49 
67.41 
67-33 

67.24 
67.16 
67.07 

66.99 
66.90 
66.82 
66.73 

66.65 


33.48 

44.97 
56.20 

7.16 
17.81 
28.14 

38.12 
47.73 
56.94 

5-73 
14.09 
22.00 

29.43 

36.37 
42.80 

48.72 
54.10 

58.94 


6  3.23 

6  6.96 

6  10.13 

6  12.73 

6  14.76 

6  16.21 

6  17.09 

6  17.38 

6  17.10 

6  16.23 

6  14.78 

6  12.74 

6  10.12 

6  6.91 


0.484 

0.474 
0.462 

0.450 

0.437 
0.423 

0.408 
0.392 
0.375 

0.357 
0.339 
0.320 

0.299 
0.278 
0.257 

0.235 
0.2x3 
0.190 

0.167 
0.X44 

0.Z20 

0.096 
0.072 
0.048 

0.024 
0.000 
0.024 

0.048 
0.073 
0.097 
O.I2I 

O.Z46 


HoTB.— The  mean  time  of  aemldiameter  pasalng  maj  be  found  by  tnbtraeting  0P.19  from  the  sidereal  tinMp 

The  ngn  —  prefixed  to  the  hoorlj  change  of  declination  indieatei  that  north  dedinationa  are  decreaaln^ 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

1 

1 

Bqnation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sua 

Apparant 
Rigbt  Ascantioa 

Dlftfor 
zHonr. 

Apparent 
Declination. 

Diff.  for 
zHonr. 

Sat. 

SUN. 

Mod. 

I 

2 

3 

b     m        • 

6  40  50.73 

6  44  58.77 
6  49    6.56 

t 
10.340 
XO.330 
10.319 

•         t           m 

N.23      7    12.2 
23      2    57.9 
22   58    19.3 

-10.09 
XI.IO 

12.IZ 

m        t 

3  33.45 
3  44.94 
3  56.17 

• 
0.484 

0.473 
0.462 

h*     m        . 

6  37  17.27 
6  41  13.83 
6  45  10.39 

Tues. 
Wed. 
Thur. 

4 

1 

6  53  14.08 

6  57  21.29 

7  I  28.17 

10.307 
10.294 
10.280 

22.53    16.7 
22   47   50.1 
22   41    59.8 

-13.XI 
14. 10 
15.09 

4    7.13 
4  17.78 
4  28.11 

0.450 

0.437 
0.423 

6  49    6.95 

6  53    350 
6  57    0.06 

Frid- 

Sat 

SUN. 

7 

8 

9 

7    5  3471 
7    9  40-87 
7  13  46.64 

XO.265 
ZO.249 
10.232 

22   35   457 
22    29      8.2 
22    22      7.3 

-16.07 
17.05 
18.02 

4  38.09 
4  47.69 
4  56.90 

0.408 
0.392 
0.375 

7    0  56.62 
7    4  53.18 
7    8  49.74 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

7  17  52.00 
7  21  56.92 
7  26     1.38 

10.274 
10.196 
10.176 

22    14   43.4 
22      6   56.4 
21    58   46.7 

-18.98 
19.93 
20.87 

5     S'lT^ 
5  14-07 
5  21.97 

0.357 
0.339 
0.319 

7  12  46.29 
7  16  42.85 
7  20  39.41 

Thur. 
Frid. 
Sat 

13 
H 
15 

7  30    5-37 
7  34    8.86 
7  38  11.86 

10.156 
10.135 
10. 1 14 

21    50    144 
21    41    19.7 
21    32      3.0 

-2i.8x 

22.74 
23.66 

5  29.40 
5  36.34 
5  42.78 

0.299 
0.278 

0.257 

7  24  35.96 
7  28  32.52 
7  32  29.08 

SUN. 

Mon. 

Tues. 

i6 

17 
18 

7  42  14.33 
7  46  16.27 
7  so  17.67 

•  10.092 
ZO.070 
10.047 

21    22    24.2 
21    12    23.8 
21       2       1.9 

-24-57 
25.47 
26.36 

5  48.69 
5  54-08 
5  58.92 

0.235 
0.213 
0.X90 

7  36  25.64 
7  40  22.19 
7  44  18.75 

Wed- 
Thur. 
Frid. 

19 

20 
21 

7  54  18.52 

7  58  18.81 

8  2  18.54 

10.024 

10.001 

9.977 

20   51    18.7 
20   40    14.4 
20   28   49.3 

-27.24 

28.  XX 

28.98 

6    3.21 
6    6.95 
6  10.12 

O.X67 
0.144 
0.X20 

7  48  15.31 
7  52  11.86 
7  56    8.42 

Sat 

SUN. 

Mon. 

22 

23 
24 

8    6  17.70 
8  10  16.28 
8  14  ii|..29 

9.953 

9.929 
9.905 

20    17      3.6 

20      4   57.5 
19   52   31.2 

-29.83 
30.67 
31.51 

6  12.72 
6  14.75 
6  16.20 

0.097 
0.073 
0.049 

8    0    4.98 

8    4     1.53 
8    7  58.09 

Tues. 
Wed. 
Thm:. 

25 
26 
27 

8  18  ri.73 
8  22    8.58 
8  26    4.86 

9.881 
9.857 
9-833 

19  39  45-1 
19  26  39.3 
19  13  14.1 

-3233 
33.14 

33*95 

6  17.08 
6  17.38 
6  17.10 

0.025 
O.OOX 

0.024 

8  II  54.65 
8  15  51.20 
8  19  47.76 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 

30 

8  30    0.55 
8  33  55.66 
8  37  50.18 
8  41  44.12 

9.809 
9.784 
9.760 
9-735 

18  59  29.7 
18  45  26.5 
18  31     4.7 
18  16  24.5 

-34.75 
35.53 
36.30 

37.05 

6  16.24 
6  14.79 
6  12.75 
6  10,13 

0.048 

0.073 
0.097 

O.X2X 

3  23  44.32 
8  27  40.87 
8  31  37.43 
8  35  33.98 

Tues. 

3« 

8  45  37-47 

9.711 

N.i8     I  26.3 

-37.80 

6    6.93 

O.X46 

8  39  30-54 

Noo.— T 

lie  Ml 
dec« 

D  —  prefixad  to  the 
wting. 

1  noon  may 
hourly  chan 

be  assumed  the  same 
Ke  of  declination  ind 

as  that  for 
iciUes  that  i 

apparent  noon, 
lorth  declinatio 

ntare 

Diff.  for  I  Hour. 
+  9'.8565. 
CTable  IIL) 
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AT  GREENWICH  MEAN  NOON. 


I 


THE  SUN'S 


TRUB  LONGITUDB. 


Diff.  for 
I  Hour. 


LATITUD& 


Logftrithm 

of  the 

Radios  Vector 

of  th« 

Barth. 


DUE.  for 
I  Hour. 


IfMoTlma 

of 

Sideroal  Nooa 


Z 
2 

3 

4 
5 
6 

7 
8 

9 

zo 
II 

12 

13 

14 
15 

z6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


82 

83 
84 

85 

86 
87 

88 

89 
90 

91 
92 

93 

94 
95 
96 

97 
98 
99 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


99  23  20.6 

00  20  32.8 

01  17  45-3 

02  14  58.0 

03  12  10.8 

04  9  24.0 

05  6  37.3 

06  3  50.7 

07  I  4-3 

07  58  i8.i 

08  55  31-9 

09  52  45.8 

10  49  59-7 

11  47  13-7 

12  44  27.8 

13  41  42.0 

14  38  56.3 

15  36  IO-9 

16  33  25.6 

17  30  40.8 

18  27  56.2 

19  25  12.3 

20  22  28.9 

21  19  46.2 

22  17  4.2 

23  14  23.1 

24  II  43.0 


9  3.8 
6  25.7 

127  3  48.7 

128  I  12.8 


25 
26 


22  37.8 

19  49-9 

17  2.2 

14  14.7 

II  27.3 

8  40.4 

5  53.5 

3  6.7 

o  20.2 

57  33-8 

54  47-4 

52  1.2 

49  14-9 

46  28.7 

43  42.6 

40  56.7 

38  10.8 

35  25a 

32  39.8 

29  54.8 

27  lai 

24  26.0 

21  42.4 

18  59-5 

16  17.4 

13  3^-2 

10  5ir.9 

8  16.6 

5  38.3 

3  1.2 

o  25.1 


43.00 
43.0X 
43.0a 

4303 
43-04 
43-05 

4306 
43.07 
43-07 

43-08 
43.08 
43.08 

4308 
43.09 
43.09 

43-09 
43.X0 

43." 

43." 
43.14 
43.16 

43-18 
43.21 
43.24 

43.27 
43.31 
43-35 

43-39 
43-43 
43.48 
43.53 


+  0.37 
0.30 
0.22 

+  O.I  I 
—  O.OI 

0.14 

—  0.28 
0.41 

0.53 

—  0.62 
0.70 

0.74 

—  0.76 

0.74 

0.70 

—  0.64 

0.54 

0.42 

—  a30 
0,17 

—  0.04 

+  0.09 
0.20 
0.28 

+  0.35 
0.38 
0.39 

+  0.36 
0.30 
0.23 

+  ai2 


128  58  38.0      57  50.2      143.58       -^0.01 


0.0072198 
0.0072254 
aoo72290 

0.0072302 
0.0072288 
0.0072248 

0.0072182 
0.0072090 
0.007 1 97 1 

0.0071826 
0.0071655 
0.0071459 

0.0071240 
0.0070998 
0.0070734 

0.0070451 
0.0070149 
0.0069828 

0.0069491 
0.0069139 
0.0068774 

0.0068393 
0.0068000 
0.0067593 

0.0067173 
0.0066739 
0.0066290 

0.0065824 
0.0065342 
0.0064842 
0.0064325 

0.0063786 


4-  2.8 

1.9 

4-  x.o 

0.0 

-  i.x 
2.2 

-  3-3 
4.4 
5.5 

-  6.6 
7.6 

8.6 

.9.6 
10.5 
11.4 

—12.2 

13.0 
13.7 


15.0 
15.5 

-16.x 
16.7 
17. 2 

-X7.8 
18.4 
19.1 

-19.8 
20.5 

2X.2 
22.0 

-22.9 


h     m        t 

7  19  5190 
7  15  55-99 
7  12  0.08 

7  8  4.17 
7  4  8.26 
7  o  12.34 

6  56  16.43 
6  52  20.52 
6  48  24.61 

6  44  28.70 
6  40  32.79 
6  36  36.88 

6  32  40.96 
6  28  45.05 
6  24  49.14 

6  20  53.23 
6  16  57.32 
6  13  1.41 

6  9  5.50 
6  5  9.58 
6  I  13.67 

5  57  17-76 
5  53  21-85 
5  49  25-94 

5  45  30-03 
5  41  34-12 
5  37  38.21 

5  33  42.30 
5  29  46.39 
5  25  50.48 
5  21  54-57 

15  17  58.66 


'    HosBrf— The  nombets  in  oolnmn  k  corrMpood  to  the  tmo  aqninoz  of  tho  dmt«;  in  eolomn  A'  10  tho 
•qninoz  of  Janaaiy  o^a 
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GREENWICH  MEAN  TIME. 

1 

1 

THE  MOON'S 

SBUIDIAMBTSM. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGB. 

Mooa 

Ifldnli^ 

Mooa. 

DiiLfdr 
zHovr. 

DiiLfdr 
I  Hoar. 

IferldUmor 
GrMnwich. 

DULfor 
iHonr. 

NOOB. 

I 
a 
3 

15  40-7 
15   300 
15   30.3 

9          m 

15  35.3 

XS   3S.O 

IS  iS-8 

9          m 

57  25.9 
56  46.5 
56  10.8 

• 
-1,70 

x-57 
1.40 

»          m 

57    5-8 
56  28.2 

55  54.4 

• 

-X.64 

X.49 

1.32 

h       m 

19  30.4 

20  21.3 

ai  13.2 

2.Z0 
2.14 
2.X7 

d 
23.2 
24.2 
25.2 

4 
5 
6 

15  1 1.6 
15    4-1 
14  57-7 

15    7-7 

15    0.8 

14  54-9 

55  39.0 
55  ".4 
54  47.8 

-X.23 
X.07 
0.90 

55  34-7 
54  59-1 
54  37-6 

-X.15 

0.98 
0.81 

22    5.4 

22  56.9 

23  46.9 

2.X7 
2.Z2 
a.04 

26.2 
27.2 
28.2 

7 
8 

9 

14  52.4 
14  48.3 
14  45.6 

14  50-2 
14  46.8 
14  44.8 

54  28.4 
54  13-4 
54    3.4 

-0.7a 

0.53 
0.30 

54  «o.3 
54    1^1 
54    0.5 

-a.63 

0.42 

-a.18 

6 

0  34.6 

I  20.0 

X.94 
X.84 

29.2 
0.6 

1.6 

lO 

II 

13 

14  44.4 

14  45-1 
H  47-7 

14  44-5 
14  46.1 
14  49.9 

53  59-1 

54  1-4 
54  "•« 

-0.05 
0.58 

53  59-3 

54  5.3 
54  19-3 

+O.XO 

0.4X 

0.76 

a     3-3 

2  44.9 

3  25.7 

X.76 

X.7X 
X.69 

2.6 
3.6 
4.6 

13 
14 
15 

14  52.7 

15  0.1 
15  10.0 

14  56- 1 

15  4.8 

15  iS-9 

54  29.5 

54  56.8 

55  33-2 

+0.95 
1-33 
X.70 

54  420 

55  13-9 

S5  54-8 

+I.X4 
X.52 

X.88 

4  6.5 
448.4 

5  32.3 

X.72 
X.78 
X.89 

5.6 
6.6 
7.6 

i6 

17 
i8 

15  23.3 

IS  365 

15  52.0 

15  29.3 
15  44.2 
15  59-8 

56  18.3 

57  10.5 

58  7.2 

+2.03 

2.29 
2.40 

56  43.6 

57  38.5 

58  36.1 

44.X8 

2.36 
2.39 

6  19.2 

7  10.2 

8  5.5 

a.04 

S.2X 
2.40 

8.6 
Z0.6 

19 

30 
31 

16    7.6 
16  33.1 
16  33.8 

16  15.1 
16  28.4 
16  38.3 

59    4-6 

59  57.7 

60  40.9 

+2.33 
a-o3 
X.51 

59  33-1 

60  20.9 
60  57.1 

4^.21 
Z.80 
x.x8 

9    4,9 
10    6.8 
zi     9.Z 

«-54 
2.60 

a.57 

ZZ.6 

Z2.6 

13.6 

33 
33 
24 

16  41.5 
16  44.1 
16  41.4 

16  43-5 
16  43.4 

16  38.3 

61     9.0 
61  18.6 
61     8.7 

40.80 

-0,01 

0.80 

61  16.3 
61  16.0 
60  56.9 

-K>.40 

-0.41 

X.X5 

12  9.8 

13  7-6 

14  2.4 

a.47 
a*34 
2.23 

Z4.6 

15.6 

16.6 

25 
36 
37 

16  33-9 
16  32.7 
16    9.1 

16  38.6 
16  16.1 
16    1.9 

60  41.1 

59  59.9 
59  10.2 

-1.4U 
X.92 
a.x6 

60  21.9 

59  35-8 
58  43.8 

-1.72 
2.07 
2.21 

14  54.8 

15  45-8 

16  36.2 

a-15 
a.xz 
a.xo 

Z7.6 
z8.6 
Z9.6 

38 
39 
30 
31 

15  54-7 
15  40-5 
IS  27.4 
15  15.8 

15  47-5 

IS  33.8 

15  21.3 
15  10.7 

58  17.2 
57  25-1 
56  36.9 
55  54-5 

-^.21 
2.10 
X.90 
1.63 

57  50.8 
S7    0.4 
56  149 
55  35-7 

-2.17 
2.01 

x-77 
x.49 

17  26.8 
z8  18.1 

19  Z0.0 

20  2.0 

a«z2 
a.x5 

2.X7 

a.x6 

20.6 

2Z.6 
22.6 
23.6 

3« 

15    6.1 

15     1.9 

55  18.7 

-X.35 

55    34 

-X.20 

20  53.6 

a.xa 

24.6 
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THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION, 

Hour. 

Right 

DHr.for 

DoclinstioiL 

Di£E.for 

Hour. 

Right 

Di£E.for 

D«rUnatioa 

DULfdr 

Ascension. 

I  Minute. 

I  Minut*. 

▲soensioa 

X  Minute. 

X  If  innte. 

SATURDAY  i. 

MONDAY  3. 

m       • 

t 

•       »        * 

• 

h    m      • 

8 

•       »        • 

• 

O 

28  29.43 

ft. 1381 

N.I4   22   38.3 

tT.023 

0 

3  X4    4.27 

3.3407 

N.2I   21    14.2 

6.X57 

X 

30  38.96 

a. 1597 

14  33  37.1 

10.940 

I 

3  16  18.76 

3.3433 

21    27   20.2 

6.Q«2 

2 

32  48-59 

t.z6is 

14  44  31.0 

10.855 

2 

3  18  33.33 

3,2435 

21  33  19-2 

5.924 

3 

34  58.30 

2.1607 

14  55   19.7 

10.769 

3 

3  20  47.98 

t.2448 

21    39    II.I 

5.807 

4 

37     8.11 

a.x643 

15     6     3.3 

10.682 

4 

3  23     2.71 

2.2468 
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ao 

0  13  31-75 

9.195X 

7    5  2X.5 

13.788 

ao 

X  59    3.57 

9.3156 

16  43     x.o 

9.995 

ax 

0  xs  43.44 

a.  1943 

7  19    7-x 

13.731 

ax 

a    z  16.54 

t.9167 

x6  52  53.5 

9.833 

aa 

0  X7  55.09 

9.1940 

7  32  49.2 

13.673 

aa 

a    3  29.57 

9.9177 

17    a  39.8 

9.799 

a3 

0  ao    6.7a 

9.1938 

7  46  27.9 

iS.6t3 

23 

a    5  4a.67 

9.9189 

17  xa  ao.x 

9.619 

M 

0  aa  x8.3a 

9.1939 

N.  8    0    3.0 

13.554 

24 

2    7  55.84 

9.3301 

N.17  21  54.x 

9.515 

xn. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rich! 

Diftfor 

DeelinatlQai 

Dlftfor 

Roar. 

Rl^t 

Diftfor 

DaoUnmdoa 

Di£E.f6r 

iMinvt«. 

X  Minute. 

Aacmdoa 

xMlnote. 

X  Miniita 

SA 

TURD/ 

LY  29. 

MONDAY  31. 

h    m       • 

• 

m         •         » 

» 

h    m       8 

8 

•              • 

• 

O 

a    7  55.84 

S.390I 

N.17   21    54.1 

9.315 

0 

3  55  3903 

8.2603 

N.22   49   32.1 

3.97« 

Z 

2    10      9.08 

a.asia 

17   31    21.9 

9-4" 

I 

3  57  54.65 

3.26OS 

22  53  27.1 

3.856 

a 

2   12   22.38 

a.s2S3 

17  40  43.5 

9.307 

2 

4    0  10.27 

3.2603 

22    57    14.8 

3.73a 

3 

2   14   35.76 

a.a3S5 

17  49   58.8 

9.20a 

3 

4     2  25.89 

t.760i 

23      0   55.0 

3.606 

4 

2    16   49.20 

a.aa46 

17  59     7.8 

9.097 

4 

4     4  41.51 

2.260s 

23      4   27.8 

3.485 

5 

2    19      2.71 

fl.2257 

18     8  10.4 

8.990 

5 

4     6  57.13 

2.2603 

23     7  53.2 

3.363 

6 

2   21    16.29 

t.a969 

18  17     6.6 

8.883 

6 

4     9  12.75 

3.2602 

23  II  II. 2 

3.a38 

7 

2   23   29.94 

••ttSo 

18  25  56.4 

8.776 

7 

4  II  28.36 

3.2600 

23    14    21.8 

3.  "3 

1     8 

3   25   43.65 

3.2*91 

18  34  39.7 

8.667 

8 

4  13  43.95 

3.2597 

23  17  25.0 

8.991 

9 

2   27    57.43 

a.9S» 

18  43  16.5 

8.558 

9 

4  15  59.53 

a. 3595 

23    20   20.7 

a.867 

'    lO 

2   30    11.28 

a.  83X4 

18  51  46.7 

8.448 

10 

4  18  15.09 

3.359a 

23    23      9.0 

a.743 

II 

2   32    25.20 

8.2323 

19     0  10.3 

8.339 

II 

4  20  30.64 

3.3589 

23    25   49.9 

8.6x9 

12 

2  34  39.18 

3.2336 

19     8  27.4 

8.239 

12 

4  22  46.16 

a.  2584 

23    28    23.3 

t.495 

13 

2  36    53.23 

«.a347 

19  16  37.8 

8.1x8 

13 

4  25     1.65 

2.3580 

23    30   49.3 

a.  37a 

14 

2  39    7.35 

a.3359 

19  24  41.6 

8.007 

14 

4  27  17.12 

2.2575 

23  33     7-9 

a.  347 

15 

2  41    21.54 

t.3370 

19  32  38.6 

7.894 

15 

4  29  32.55 

3.2568 

23  35  190 

a.x23 

i6 

2  43  35.79 

t.2381 

19  40  28.9 

7.78a 

16 

4  31  47.94 

2.2563 

23  37  22.7 

8.O0O 

17 

2  45  50.11 

a.  339a 

19  48  12.4 

7.669 

17 

4  34     3.30 

8.2557 

23  39  19.0 

X.877 

1  ^^ 

2  48      4.49 

2.3403 

19  55  49.2 

7.556 

18 

4  36  18.62 

a.  8549 

23  41     7.9 

x.75a 

!  19 

2   50    18.93 

3.34x3 

20    3  19. 1 

7.441 

19 

4  38  33.89 

8.3541 

23  42  49.3 

X.628 

20 

2   52   33.43 

3.3423 

20   10  42.1 

7.337 

20 

4  40  49.11 

3.2532 

23  44  23.3 

X.506 

21 

2  54  48.00 

a.  3433 

20   17   58.3 

7.213 

21 

4  43     4.28 

3.2524 

23  45  50.0 

1.382 

22 

2  57    2.63 

a.  344a 

20  25      7.6 

7.097 

22 

4  45  19.40 

a. 25x3 

23  47     9.2 

X.258 

23 

2  59  17.31 
S 

3.345a 

UNDA1 

N.20  32  10.0 

f  30. 

6.98X 

23 

4  47  34.46 
TUESE 

3.2505  1N.23  48  21.0 
>AY.  AUGUST  I. 

X.135 

O 
I 

3     1  32.05 
3     3  46.85 

3.346a 

«.a47a 

N.20  39     5.3 
20  45  53-7 

6.861 
6.748 

0 

4  49  49.46  1 

3.3495  IN.23  49  25.4 

x.exa 

3 

3     6     1.71 

3.3481 

20  52  35.1 

6.633 

3 

3     8  16.62 

a.  3489 

20  59    9.5 

6.514 

4 

3  10  31.58 

a.3498 

21     5  36.8 

6.397 

5 

3  12  46.60 

a.  2307 

21  II  57.1 

6.276 

PHASES  OF  THE  MOON. 

6 
7 

3  15     1.66 
3  17  16.77 

3.33x4 

3.3338 

21  18  10.2 
21  24  16.3 

6.X60 
6.04a 

8 

3  19  31.93 

a. 3330 

21  30  15.2 

5.9aa 

d 

h      m 

9 

3  21  47.13 

3.3337 

91   36      6.9 

5.80a 

• 

New  Moon 

.     .     .     .   July       7 

8  31.4 

lO 

3  24    2,37 

3.3544 

21   41   51.4 

5.68a 

3> 

First  Quarte 

r 15  II  «o.o  II 

II 

12 

3  26  17.66 
3  28  32.98 

3. 2551 
a. 2557 

21    47   28.8 
21    52    58.9 

5.56a 

5.44a 

0 

Full  Moon 

••••••    22 

9  41.4 

13 

3  30  48.34 

3.356a 

21    58   21.8 

5.383 

C 

Last  Quartei 

r     .     •     •     •     .     20 

0  42.4 

L        .        •       •       •        •        x>y 

14 

15 

3  33     3.73 
3  35  19.15 

a.  3567 
a. 2573 

22      3   37.5 
22      8   45.9 

5.20X 
5.079 

^^^ 

i6 

3  37  34-61 

3.3578 

22    13   47.0 

4.957 

d      h 

17 

3  39  50.09 

3.2583 

22    18   40.8 

4.836 

c 

Apogee    •     « 

.    •    .     .   July       10    4.3  II 

i8 
19 

3  42     5-59 
3  44  21.12 

3.3586 

3.3590 

22   23    27.3 
22   28      6.5 

4.714 
4.59a 

c 

Perigee   •    1 

•     •••••      2 

2   23.7 

20 
'   21 

3  46  36.67 
3  48  52.24 

a. 3399 

a.  2597 

22   32   38.3 
22  37     2.8 

4.469 
4.347 

:   22 

3  51     7.83 

a.  2599 

22   41    20.0 

4.aa5 

.  ^3 

3  53  23.43 

a.  2600 

22   45   29.8 

4.XOX 

> 

3  55  39.03 

3.2602 

N.22   49    32.1 

S.978 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

Name  and  Direction 

Noon. 

of 

III^ 

P.L. 
of 

Vlb. 

P.L. 
of 

IXh. 

P.X. 
of 

^ 

of  Object 

DUE. 

DHL 

Dur. 

DUL 

•          * 

•             * 

•     f     » 

e      »      w 

I 

a  Aquilse 

W. 

83  4X  23 

S098 

85  xo  24 

9068 

86  39  13 

9078 

88    7  49 

9090 

Fomalhaut 

W. 

58  18  15 

S2X9 

59  44     2 

9«09 

6x  10    0 

9003 

62  36    6 

9x96 

a  Pegasi 

w. 

35  56  58 

^969 

37  27  49 

«9S9 

38  59     I 

fl940 

40  30  29 

•949 

Aldebaran 

E. 

43  45     6 

«649 

42     7  18 

■666 

40  29  53 

•685 

38  52  53 

•703 

Venus 

E. 

53     7     5 

•986 

51  36  35 

3000 

50     6  22 

90x3 

48  36  25 

3006 

Sun 

E. 

73  39  a8 

>89i 

72     7     2 

■907 

70  34  52 

■Bao 

69     2  59 

«S4 

a 

a  Aquilse 

W. 

95  «7  13 

S153 

96  54  x8 

S168 

98  21     6 

9x83 

99  47  36 

3x98 

Fomalhaut 

W. 

69  47  54 

3186 

71  14  20 

9x87 

72  40  45 

9x88 

74    7    8 

3x91 

a  Pegasi 

W. 

48  10  18 

•906 

49  42  29 

•906 

51  14  40 

•907 

52  46  50 

•909 

Vbnus 

E. 

41  10  43 

9090 

39  42  21 

310a 

38  X4  14 

9XX4 

36  46  21 

3xa6 

Sun 

E. 

61  27  56 

•996 

59  57  18 

3007 

58  27  14 

90x9 

56  57  25 

9a9x 

3 

Fomalhaat 

W. 

8x  17  59 

Saz4 

82  43  51 

3aai 

84    9  35 

9aa8 

85  35  " 

9n5 

a  Pegasi 

W. 

60  26  56 

99H 

61  58  44 

9m 

63  30  26 

«94 

65    2    2 

«999 

Sun 

E. 

49  31  52 

9087 

48     3  26 

9096 

46  35  12 

9x07 

45     7  " 

3xx8 

4 

Fomalhaat 

W. 

92  40  50 

S«8o 

94     5  25 

3069 

95  29  49 

9300 

96  54    0 

33xa 

a  Pegasi 

W. 

72  38  18 

•9a 

74     9  " 

•974 

75  39  56 

•98X 

77  10  33 

■987 

a  Arietis 

W. 

29    3  49 

^ji(} 

30  35  55 

•9XX 

32    8    0 

«za 

3340    3 

a9x6 

Sun 

E. 

37  50  II 

3x67 

36  23  22 

3X77 

34  56  45 

SX86 

33  30  X9 

3195 

5 

*a  Pegasi 

W. 

84  41  35 

9001 

86  XI  22 

3h6 

87  41     0 

9084 

89  XO  30 

90«« 

a  Arietis 

W. 

41  19  17 

fl9S5 

42  50  52 

«9 

44  22  22 

^3 

45  53  46 

•949 

Sun 

E. 

26  20  52 

3340 

24  55  30 

3IN9 

23  30  19 

3859 

22     5  19 

30B7 

9 

Sun 

W. 

x8  x6  10 

9436 

19  37  46 

3437 

20  59  21 

9498 

22  20  54 

9440 

Mars 

E. 

38  30  27 

3345 

37    7    7 

399X 

35  43  55 

9938 

34  20  51 

9907 

Spica 

E. 

77  19  40 

306s 

75  50  47 

9068 

74  21  58 

3070 

72  53  12 

9079 

JUPITEK 

E. 

85  34    4 

9093 

84    546 

9097 

82  37  33 

Sxoz 

81     9  24 

9x0s 

10 

Sun 

W. 

29    8  13 

3446 

30  29  37 

9447 

31  51     0 

9448 

33  12  22 

9448 

Spica 

E. 

65  30    7 

3083 

64     I  37 

3084 

62  33     8 

9085 

6x     4  40 

9086 

JUPITBR 

E. 

73  49  M 

3XX4 

72  21  32 

31X5 

70  53  41 

3x17 

69  25  52 

91X8 

xz 

Sun 

W. 

39  59  15 

3446 

41  20  40 

3444' 

42  42    7 

344« 

44     3  36 

3440 

Spica 

E. 

53  42  28 

3086 

52  14     I 

9085 

50  45  33 

3063 

49  17     3 

908a 

Jupiter 

E. 

62     7     2 

3xao 

60  39  17 

3xao 

59  II  32 

3XX9 

57  43  46 

9XX9 

Antares 

E. 

99  15     0 

3088 

97  46  29 

3081 

96  17  56 

3080 

94  49  22 

9078 

Saturn 

E. 

109  42  21 

3060 

108  X3  23 

3060 

106  44  24 

9098 

X05  15  23 

9056 

13 

Sum 

W. 

50  51  43 

sm 

52  13  32 

3400 

53  35  26 

94x5 

54  57  25 

34x0 

Spica 

E. 

41  54     2 

3070 

40  25  16 

3068 

38  56  27 

3064 

37  27  33 

9060 

Jupiter 

E. 

50  24  36 

3«i 

48  56  40 

3x09 

47  28  41 

3x07 

46    0  40 

3x04 

Antares 

E. 

87  25  47 

9064 

85  56  53 

3060 

84  27  54 

3055 

82  58  49 

905X 

Saturn 

E. 

97  49  35 

304a 

96  20  14 

3039 

94  50  49 

3034 

93  21  x8 

90^9 

13 

Sun 

W. 

61  48  58 

3379 

63  II  39 

337X 

64  34  29 

S36a 

65  57  29 

9994 

Regulus 

W. 

24  42  42 

3106 

26  10  44 

309X 

27  39     5 

9075 

29     7  45 

3060 

Jupiter 

E. 

38  39  42 

3089 

37  "  19 

9087 

35  42  53 

9084 

34  14  24 

908a 

Antares 

E. 

75  31  52 

soaa 

74    2     6 

90x4 

72  32  IX 

9007 

71     2    7 

3000 

Saturn 

E. 

85  52     7 

3000 

84  21  54 

•993 

82  51  33 

•986 

8x  2X     3 

W8 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

U 
r 

Name  and  Diracdoo 
ofObJaet. 

Midnight 

P.L 

of 
DifE. 

XVi". 

P.L. 

of 
Difl. 

XVIIIh. 

P.U 

of 

Dia. 

XXlh. 

P.L. 

of 
DUL 

•         »         m 

•         »         m 

•        »        w 

•          •       m 

I 

a  AquilsR 

W. 

89    36    XI 

Sioz 

91     4  19 

31x3 

92  32  13 

3196 

93  59  51 

S139 

Fomalhant 

W. 

64      2   20 

319a 

65  28  39 

3x88 

66  55     2 

3x86 

68  21  28 

S186 

a  Pegasi 

W. 

42      2    ZI 

agaz 

43  34    3 

•9x5 

45    6    3 

a9ZD 

46  38    9 

a906 

Aldebaran 

E. 

37  16  17 

979* 

35  40    7 

|9743 

34    4  24 

^764 

32  29    9 

9786 

VBNU8 

E. 

47     6  45 

3039 

45  37  21 

S05a 

44     8  13 

3065 

42  39  20 

3C78 

Sun 

E. 

67  31  23 

«W« 

66    0     3 

«B5B 

64  28  38 

•97X 

62  58    9 

4964 

3 

a  AqnilflB 

W. 

loi  13  48 

3ai4 

102  39  40 

343X 

104     5  13 

394B 

105  30  25 

3966 

Fomalhant 

W. 

75  33  28 

3x94 

76  59  44 

3x98 

78  25  55 

3904 

79  52    0 

3909 

a  Pegasi 

W. 

54  18  58 

agxi 

55  51     3 

t9X3 

57  23     5 

a9z6 

58  55    3 

fl990 

Venus 

E. 

35  18  43 

3138 

33  51  19 

3148 

32  24     8 

3zGd 

30  57  II 

3x79 

Sum 

E. 

55  «7  51 

S<H3 

53  58  31 

3053 

52  29  24 

3065 

51     0  31 

5076 

3 

Fomalhaut 

W. 

87    0  39 

SH3 

88  25  57 

5t5a 

89  51     5 

3960 

91  16    3 

3970 

a  Pegasi 

W. 

66  33  31 

<M5 

68     4  53 

9950 

69  36    9 

9966 

71     7  17 

9969 

Sun 

E. 

43  39  33 

3Xt8 

42  XI  47 

3x38 

40  44  23 

S148 

39  17  II 

3x58 

4 

Fomalhaat 

W. 

98  17  58 

3383 

99  41  43 

3336 

loi     5  13 

SS49 

Z02  28  28 

336a 

a  Pegasi 

W. 

78  41     « 

9993 

80  II  23 

300Z 

81  41  35 

3007 

83  II  39 

3014 

aArietis 

W. 

35  ta    a 

<9i8 

36  43  58 

a9M 

38  15  49 

^5 

39  47  36 

9930 

Sun 

E. 

3a    4    4 

3104 

30  38     0 

3SX4 

29  12     7 

39aa 

27  46  24 

3<3X 

5 

a  Pegasi 

W. 

90  39  51 

¥H9 

92    9     3 

3056 

93  38    7 

safe 

95    7    2 

3071 

aArietis 

W. 

47  25     3 

9954 

48  56  14 

•959 

50  27  18 

9964 

51  58  x6 

9969 

Sun 

E. 

20  40  29 

S«76 

19  15  50 

3986 

17  51  22 

S995 

16  27    5 

3304 

9 

Sun 

W. 

23  4a  25 

3449 

25    3  54 

3443 

26  25  22 

3445 

27  46  48 

3446 

Mars 

E. 

32  57  57 

3376 

31  35  13 

3385 

30  12  39 

S3M 

28  50  16 

3405 

Spica 

E. 

71  24  30 

3076 

69  55  51 

3078 

68  27  14 

3079 

66  58  39 

308a 

JUPITBR 

E. 

79  41  18 

3106 

78  13  16 

SX08 

76  45  16 

Szzo 

75  17  19 

3xzt 

lO 

Sun 

W. 

34  33  44 

3448 

35  55    6 

3448 

37  16  28 

3447 

38  37  51 

3446 

Spica 

E. 

59  36  13 

3087 

58     7  47 

3087 

56  39  21 

3087 

55  10  55 

3086 

JUPITBK 

E. 

67  58    4 

SI19 

66  30  18 

31x9 

65     2  32 

3Zto 

63  34  47 

5X90 

ti 

Sun 

W. 

45  25     7 

3438 

46  46  41 

3435 

48    8  z8 

S43X 

49  29  59 

3499 

Spica 

E. 

47  48  32 

S08i 

46  19  59 

3078 

44  51  23 

3076 

43  22  44 

3073 

Jupiter 

E. 

56  15  59 

31x8 

54  48  II 

3Z16 

53  20  21 

SXX5 

51  52  30 

3XX3 

Antares 

E. 

93  20  45 

3076 

91  52     6 

3073 

90  23  23 

3070 

88  54  37 

3067 

Saturn 

E. 

103  46  19 

3054 

102  17  13 

3059 

zoo  48    4 

3048 

99  18  51 

3046 

la 

Sun 

W. 

56  19  30 

3405 

57  41  41 

3399 

59     3  59 

339a 

60  26  25 

3386 

Spica 

E. 

35  58  34 

3056 

34  29  31 

305a 

33     0  22 

3047 

31  31     8 

3049 

Jupiter 

E. 

44  32  35 

310Z 

43     4  27 

3099 

41  36  16 

3096 

40    8     z 

3099 

Antares 

E. 

81  29  39 

3046 

80    0  23 

3040 

78  31     0 

3034 

77     I  30 

y»8 

Saturn 

E. 

91  51  41 

3M4 

90  ai  58 

3018 

88  52     8 

30x3 

87  22  ZI 

3007 

13 

Sun 

W. 

67  20  38 

3345 

68  43  58 

3336 

70     7  28 

3335 

71  31  10 

33x6 

Regulus 

W. 

30  36  43 

3047 

32     5  58 

3034 

33  35  29 

3oao 

35     5  17 

3007 

Jupiter 

E. 

32  45  52 

3080 

31  17  18 

3078 

29  48  41 

3076 

28  20    2 

3075 

Antares 

E. 

69  31  54 

999X 

68     I  30 

9983 

66  30  56 

9974 

65    0  II 

9965 

Saturn 

E. 

79  50  23 

WO 

78  19  33 

a96a 

76  48  32 

9953 

75  17  20 

9943 

124 


JULY,  1899. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

If 

Nam*  and  Direetion 

Noon. 

P.L. 

of 

IIIIw 

P.L 
of 

Vlh. 

P.U 

of 

ix>. 

P.L. 

of 

^ 

of  Object. 

DilL 

Diff. 

mtL 

DIff. 

•        9        m 

•      >      9 

•                 m 

•        t        m 

14 

Sun 

W. 

7a  55    3 

330S 

74  19    9 

3«94 

75  43  27 

3882 

77    7  59 

3^70 

Regulus 

W. 

36  35  ai 

9993 

38     5  42 

298X 

39  36  19 

9967 

41     7  13 

9954 

Antaxes 

E. 

63  29  14 

9955 

61  58     5 

9945 

60  a6  43 

9934 

58  55     7 

8924 

Saturn 

£. 

73  45  56 

9934 

72  14  20 

9994 

70  42  31 

«X8 

69  xo  a8 

2902 

15 

Sun 

W. 

84  14  24 

nn 

85  40  30 

3x89 

87     6  5a 

3x74 

88  33  32 

3x58 

Regulus 

W. 

48  46     3 

a883 

50  18  43 

2869 

51  51  42 

8853 

53  25     X 

2838 

Mars 

W. 

30  33  34 

3157 

32    0  35 

3X36 

33  28     X 

31x5 

34  55  52 

3096 

Antares 

E. 

51   13  32 

a863 

49  40  26 

2890 

48     7     3 

8836 

46  33  2a 

8883 

Saturn 

E. 

61  26  37 

384« 

59  53     3 

2828 

58  19  la 

88X5 

56  45     4 

880X 

a  Aquilae 

£. 

104     8     3 

3368 

102  45  10 

3349 

loi  ai  55 

3399 

99  58  17 

33x0 

x6 

Sun 

W. 

95  51  40 

3077 

97  ao  18 

3059 

98  49  18 

3O4X 

xoo'i8  40 

3023 

Regulus 

W. 

61  16  37 

«75» 

62  52    0 

9741 

64  27  45 

9794 

66     3  53 

9707 

Mars 

W. 

42   31    12 

3997 

43  51  29 

9977 

45  22  IX 

9957 

46  53  18 

9937 

Antares 

E. 

38   40   24 

«750 

37    4  50 

9735 

35  28  56 

97x9 

33  52  41 

2704 

Saturn 

E. 

48   49   38 

2786 

47  13  33 

27x0 

45  37     7 

9695 

44     0  20 

2678 

aAquila 

E. 

92  54  43 

3sao 

91  28  58 

3«)S 

90     2  52 

3X87 

88  36  27 

3x70 

17 

Sun 

W. 

107  51   12 

8999 

109  22  54 

99x0 

no  55    0 

9890 

1x2  27  3a 

2870 

Regulus 

W. 

74  10  24 

2618 

75  48  55 

•599 

77  27  52 

2380 

79     7  14 

2561 

Mars 

W. 

54  35  10 

9837 

56     8  50 

28x7 

57  42  56 

9797 

59  17  28 

9776 

Spica 

W. 

ao    8  39 

2640 

21  46  40 

2616 

23  25  13 

9594 

25     4  16 

9579 

a  Aquils 

E. 

8z  19  40 

3096 

79  51  26 

3084 

78  22  57 

3079 

76  54  13 

3060 

Fomalhaut 

£. 

X07     2  29 

3099 

105  34  18 

3073 

104     5  35 

3047 

xoa  36  ax 

3«3 

18 

Sun 

W. 

X20  16  34 

nn 

Z2I  51  40 

9750 

123  27  13 

8731 

X25    3  xa 

^10 

Regulus 

W. 

87  30  34 

9487 

89  12  33 

9448 

90  54  59 

8430 

92  37  51 

94XX 

Mars 

W. 

67  16  52 

9673 

68  54     6 

9655 

70  31  47 

8634 

72    9  56 

•614 

Spica 

W. 

33  27    0 

9487 

35     8  59 

9447 

36  51  27 

8496 

38  34  23 

8406 

JUPXTBR 

W. 

as  16    7 

3980 

26  55  30 

9550 

28  35  34 

8598 

30  16  X7 

8494 

a  Aqnilae 

E. 

69  a7  ai 

S0i8 

67  57  30 

30x2 

66  27  32 

3009 

64  57  30 

3007 

Fomalhaut 

E. 

95    2  46 

9909 

93  30  39 

2889 

9X  58     6 

9869 

90  25    7 

8B50 

19 

Mars 

W. 

80  27  27 

95x7 

8a    8  17 

9497 

83  49  34 

9479 

85  31  17 

8460 

Spica 

W. 

47  16     3 

83Zfl 

49     I  45 

9293 

50  47  55 

8875 

52  34  31 

•9S7 

Jupitbr 

W. 

38  49    0 

9373 

40  33  13 

9353 

42  17  56 

833X 

44     3  10 

«xx 

E. 

57  27  39 

3031 

55  58     5 

3044 

54  28  47 

306x 

52  59  50 

3083 

Fomalhaut 

E. 

82  34  27 

9769 

80  59  18 

9755 

79  23  51 

9743 

77  48     8 

^739 

a  Pegasi 

E. 

102  14    3 

9443 

100  31  30 

9494 

98  48  29 

•405 

97     5     I 

«386 

20 

Mars 

W. 

94     6     9 

9375 

95  50  19 

9359 

97  34  53 

9344 

99  19  48 

•330 

Spica 

W. 

61  33  57 

9174 

63  23     4 

2X59 

65  12  34 

9X43 

67     2  27 

8x90 

Jupiter 

w. 

52  56  25 

SSX9 

54  44  24 

2802 

56  32  48 

8x86 

58    2X    36 

•I7« 

Fomalhaut 

E. 

69  46  30 

•698 

68     9  48 

9697 

66  33     4 

•698 

64   56    2X 

«7ox 

a  Pegasi 

E. 

88  ai  19 

«P3 

86  35  24 

8888 

84  49    7 

•^4 

83    a  30 

n6x 

az 

Spica 

W. 

76  17    3 

90G6 

78    8  55 

•055 

80     X     4 

•044 

81  53  29 

•0S5 

Jupitbr 

W. 

67  31     2 

axo5 

69  ax  54 

9093 

71  13    4 

•083 

73    4  30 

•P7^ 

Antares 

W. 

30  46  12 

9078 

32  37  45 

9065 

34  29  38 

8093 

36  2X  49 

•04S 

Fomalhaut 

E. 

56  54  52 

9756 

55  19  26 

9778 

53  44  29 

9803 

52  10    5 

9635 

a  Pegasi 

E. 

74    4  56 

aaoS 

72  16  41 

8901 

70  28  X5 

9tM 

68  39  39 

8x88 

XVL 


JULY,  1899. 


125 


1" 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

H 

P.L. 

P.L. 

P.L. 

P.L. 

Nam*  and  DineliaB 

Midnight 

of 

XV»>- 

of 

XVIIIh. 

of 

XXIh. 

of 

of  Object 

DiiL 

Diif. 

DiiL 

Dift 

•       »       m 

•        t        m 

•             9 

•         1         m 

14 

SUK 

W. 

78  32  46 

S«5« 

79  57  47 

S^45 

8z  23    3 

3S3X 

82  48  35 

3«7 

Regolos 

W. 

42  38  24 

•940 

44    9  52 

n^ 

45  41  38 

•9xa 

47  13  41 

•898 

Antares 

E. 

57  «3  18 

«X9 

55  51  14 

•901 

54  18  56 

•888 

52  46  22 

•876 

Saturn 

£. 

67   38   12 

a89i 

66     541 

•B80 

64  32  56 

•867 

62  59  55 

•854 

15 

Sun 

W. 

90     0  31 

SX4S 

91  27  49 

Si«7 

92  55  26 

3XZO 

94  23  23 

3094 

Regains 

W. 

54  58  39 

■8«3 

56  32  37 

•807 

58     6  56 

a»x 

59  41  36 

•775 

Mars 

W. 

36  34    7 

3075 

37  52  47 

3056 

39  21  51 

S036 

40  51  19 

30x6 

Antares 

£. 

44  59  «4 

a8o8 

43  25     7 

a795 

41  50  32 

•780 

40  15  38 

a7«5 

Saturn 

E. 

55  10  37 

a786 

53  35  51 

•77a 

52    0  47 

a757 

50  25  -.3 

•741 

a  AquilsB 

E. 

98  34  17 

Sagx 

97    9  55 

3973 

95  45  12 

3a35 

94  20    8 

3a37 

16 

Sun 

W. 

zoz  48  24 

3005 

103  18  31 

i»86 

104  49     I 

a967 

X06  19  55 

•949 

Regnlas 

W. 

67  40  23 

a689 

69  17  17 

•67a 

70  54  35 

aiS4 

72  32  X7 

afeS 

Mars 

W. 

48  24  50 

■9»7 

49  56  47 

2898 

51  29     9 

•877 

53     X  57 

•858 

Antares 

E. 

32  16    6 

fl688 

30  39  10 

a67a 

29     I  53 

'C57 

27  24  15 

a«4X 

Saturn 

E. 

42  23  zz 

1663 

40  45  40 

•6^6 

39     7  47 

•6«) 

37  29  31 

a6zft 

a  Aqnila 

E. 

87    9  4a 

SXS5 

85  42  39 

3139 

84  15  17 

3xa4 

82  47  37 

3XX0 

17 

Sun 

W. 

ZZ4    0  29 

•850 

"5  33  52 

•B31 

XX7     7  40 

•8XX 

X18  41  54 

a7»x 

Regains 

W. 

80  47    a 

•S4S 

82  27  15 

•5«4 

84    7  55 

•305 

85  49     I 

2486 

Mars 

W. 

60  52  27 

•756 

62  27  52 

•735 

64    3  45 

•7x5 

65  40     5 

a695 

Spica 

W. 

«6  43.50 

•550 

28  23  54 

•3^9 

30    4  27 

•srt 

31  45  29 

•487 

aAqnils 

E. 

75  25  14 

3049 

73  56     2 

9040 

72  26  39 

303X 

70  57     5 

3023 

Fgrnalhaut 

E. 

xoi     6  37 

9999 

99  36  23 

«97S 

98    5  39 

iSSa 

96  34  26 

a93x 

x8 

Sun 

W. 

Z26  39  38 

•^ 

128  16  30 

i67t 

129  53  48 

•63a 

131  31  32 

aQ3a 

Regnlos 

W. 

94  21  10 

tags 

96    4  56 

«374 

97  49     8 

a3S8 

99  33  46 

a337 

Mars 

W. 

73  48  3a 

aS9« 

75  27  35 

•574 

77    7    6 

■555 

78  47     3 

•535 

Spica 

W. 

40  17  47 

«3fl7 

42     I  40 

236B 

43  46    0 

aS49 

45  30  48 

a33x 

Jupitbr 

W. 

31  57  39 

•468 

33  39  37 

«443 

35  22  IX 

•4x9 

37     5  19 

a396 

aAqnila 

E. 

63  27  26 

3007 

61  57  22 

3009 

60  27  21 

30X4 

58  57  25 

3oa3 

* 

Fomalhant 

E. 

88  51  44 

•ISX 

87  17  57 

•8x3 

85  43  48 

>798 

84    9  18 

•Tea 

Z9 

Mass 

W. 

87  X3  26 

•443 

88  56    0 

t4S5 

90  38  59 

•408 

92  22  22 

•39X 

Spica 

W. 

54  ai  34 

M40 

56    9     2 

•••3 

57  56  56 

•M6 

59  45  14 

•ISO 

Jupitbr 

W. 

45  48  53 

fl«i 

47  35    5 

•«7« 

49  21  45 

••54 

51     8  52 

•W 

aAqnilae 

E. 

5z  31  20 

SX09 

50     3  2Z 

3X39 

48  35  59 

3i7« 

47    9  21 

300 

Fomalhant 

E. 

76  Z2  xo 

•7M 

74  36    0 

•7x3 

72  59  38 

•707 

71  23     7 

•70S 

aPegasi 

E. 

95  ax    6 

■36B 

93  36  46 

•35X 

91  52     X 

■335 

90    6  52 

•3x8 

20 

Mars 

W. 

lox     5    4 

•3X5 

Z02  50  41 

•308 

104  36  37 

•iB9 

106  22  52 

ntf^ 

Spica 

W. 

68  52  41 

•xzs 

70  43  17 

szos 

72  34  13 

•009 

74  25  29 

tan 

Jupitbr 

W. 

60  xo  46 

ns7 

62    0  Z9 

•X43 

63  50  13 

•X99 

65  40  28 

•1x5 

Fomalhant 

E. 

63  19  42 

1906 

61  43  xo 

«7X3 

60    6  48 

•TV 

58  30  41 

•738 

a  Pegasi 

E. 

81  15  33 

8S49 

79  28  z8 

a«S7 

77  40  46 

•M7 

75  52  58 

•ax7 

ax 

Spica 

W. 

83  46    8 

«a6 

85  39     I 

•0x8 

87  32     7 

•010 

89  25  25 

•004 

Jupiter 

W. 

74  56  12 

•063 

76  48    8 

•035 

78  40  x6 

•048 

80  32  36 

•04X 

Antares 

W. 

38  14  z6 

•033 

40    6  58 

•024 

41  59  55 

•016 

43  53     4 

•U09 

Fomalhant 

E. 

50  36  22 

•B70 

49     3  25 

a9xa 

47  31  22 

•96X 

46     0  20 

30X8 

a  Pegasi 

£. 

66  50  54 

ai84 

65     2     3 

8X8^ 

63  13     8 

•X80 

61  24  XI 

•180 

126 


JULY,  1899. 


XVIL 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCSa 

h 

Name  and  Diraotfon 

Noon. 

P.U 

of 

IIP*- 

P.L. 
of 

Vlh. 

P.L. 

of 

IXii. 

P.U 

of 

^ 

of  Object. 

DUEL 

Z>i£ 

DIA 

Diff. 

•         9         m 

•              9 

•                w 

•         f         m 

2% 

Spica 

W. 

91  18  53 

1998 

93  12  30 

1993 

95    6  15 

1989 

97    0    7 

X986 

JUPITBR 

W. 

82  25    7 

•OS? 

84  17  47 

9090 

86  zo  35 

9023 

88     3  30 

9099 

Antares 

W. 

45  46  25 

•001 

47  39  56 

1997 

49  33  35 

199a 

51  27  22 

1987 

Saturn 

W. 

35  53  33 

X99I 

37  47  21 

1985 

39  41  19 

X98X 

41  35  24 

X976 

a  Pegasi 

£. 

59  35  13 

ax8x 

57  46  17 

9X84 

55  57  26 

9x88 

54    8  4Z 

9x99 

a  Arietis 

E. 

loi  59  42 

aox6 

100     6  33 

toil 

98  Z3  z6 

9007 

96  19  52 

9003 

23 

Antares 

W. 

60  57  a6 

X981 

62  51  31 

«98x 

^4  45  35 

X983 

66  39  36 

X986 

Saturn 

W. 

51     7    3 

Z968 

53     I  28 

19^ 

54  55  51 

X970 

56  50  Z2 

1973 

a  Arietis 

£• 

86  51  50 

1997 

84  58  ZI 

X998 

83    4  33 

9000 

8z  zo  58 

9003 

24 

Antares 

W. 

76     8  19 

•009 

78     z  39 

90X0 

79  54  48 

»t4 

81  47  45 

3039 

Saturn 

W. 

66  20  34 

1996 

68  Z4  Z4 

«W6 

70    7  43 

90ZX 

72     z     0 

90X9 

a  Arietis 

E. 

71  44  38 

9090 

^9  51  50 

«W 

67  59  Z3 

9049 

66    6  49 

9059 

Aldebaran 

E. 

104  37  38 

•04a 

Z02  45    9 

904B 

zoo  52  50 

•085 

99    0  42 

•063 

as 

Saturn 

W. 

81  23  51 

•090 

83  15  36 

9089 

85    7    3 

■094 

86  58  zz 

•X07 

a  Aqnilse 

W. 

44    0  48 

SI98 

46  27    0 

3X38 

46  54  24 

9068 

48  22  48 

3046 

a  Arietis 

E. 

56  48  46 

atxz 

54  58    4 

9X94 

53     7  42 

9x39 

51  17  42 

9x53 

Aldebaran 

£. 

89  43  28 

1X13 

87  52  49 

9X96 

86     2  29 

««98 

84    Z2   28 

9X51 

s6 

a  Aquilse 

W. 

55  55  31 

•915 

57  27  31 

9901 

58  59  48 

•891 

60  32  z8 

9883 

a  Arietis 

£. 

42  13  35 

ns7 

40  26    3 

«a57 

38  39    0 

••77 

36  52  26 

9398 

Aldebaran 

E. 

75     7  35 

«tt4 

73  19  43 

9340 

71  32  15 

9396 

69  45  zz 

9979 

Sun 

£• 

X29    8    3 

•489 

Z27  26  35 

9S06 

125  45  30 

9399 

Z24    4  4y 

•998 

%1 

aAqoilse 

W, 

68  z6  22 

«877 

69  49  zo 

988x 

71  2Z  53 

•887 

72  54  29 

•894 

Fomalhaut 

W. 

43  51  54 

S565 

45  14  50 

3SX9 

46  38  39 

3980 

48     3  14 

3347 

Aldebaran 

E. 

60  56    7 

a36x 

59  "  36 

9380 

57  27  32 

•398 

55  43  55 

■4»7 

Sun 

£. 

"5  47     5 

<6as 

Z14    8  44 

>«43 

ZZ2   30   48 

96Cx 

zzo  53  z6 

9680 

a8 

a  Aquils 

W. 

80  34  48 

3944 

'82    6  zz 

•957 

83  37  18 

•971 

85    8     7 

9985 

Fomalhaat 

W. 

55  14    2 

8x48 

56  41   13 

3x38 

58     8  37 

3x30 

59  36  xo 

3x39 

Aldebaran 

E. 

47  12  43 

a5i7 

45  31  53 

2538 

43  51  33 

•559 

42  ZI  42 

958X 

Venus 

E. 

89  20    8 

a859 

87  46  57 

3879 

86  Z4  zz 

•897 

84  41  48 

3916 

Sun 

£. 

Z02  51  42 

«77i 

loz  z6  36 

3788 

99  41  53 

9807 

98     7  34 

9839 

29 

Fomalhaat 

W. 

66  54  49 

3X83 

68  22  3Z 

3X97 

69  50    8 

3X3X 

7Z  Z7  40 

3x36 

a  Pegasi 

W. 

45  xo  52 

985a 

46  44  13 

3853 

48  Z7  32 

•896 

49  50  47 

9860 

Vbnus 

E. 

77     5  43 

3006 

75  35  38 

3033 

74     5  54 

304X 

72  36  32 

3098 

Sun 

E. 

90  21  44 

39X3 

88  49  4Z 

3930 

87  18    0 

•946 

85  46  40 

•984 

30 

Fomalhaut 

W. 

78  33  26 

3x74 

80     0     6 

SX83 

8z  26  36 

3x93 

82  52  54 

3soa 

a  Pegasi 

W. 

57  35  28 

aagx 

59     7  59 

9898 

60   40   2Z 

•906 

62  12  32 

9914 

Venus 

E. 

65  14  51 

3x40 

63  47  30 

3x56 

62  20  28 

3X7« 

60  53  45 

3187 

Sun 

E. 

78  15     9 

3043 

76  45  50 

5038 

75  16  49 

9073 

73  48     7 

3087 

31 

Fomalhaat 

W. 

90     I  17 

3359 

91  26  Z7 

3371 

92  51     2 

3«84 

94  15  32 

3^96 

a  Pegasi 

W. 

69  50  48 

3958 

71  21  54 

3966 

72  52  49 

•975 

74  23  33 

•984 

a  Arietis 

W. 

26  14  16 

99x4 

27  46  17 

39x6 

29  z8  16 

99x9 

30  50  ZI 

9939 

Venus 

E. 

53  44  33 

3*59 

52  Z9  33 

337X 

50  54  48 

3^84 

49  30  18 

3398 

Sun 

E. 

66  28  55 

3157 

65     I  54 

3x89 

63  35    8 

3183 

62     8  38 

9194 

xvm. 


JULY,  1899. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5" 

ofObj«ct 

Midnight 

P.L. 
of 

XVh. 

P.L. 
of 
Diff. 

XVIII^i. 

P.L. 
of 
DiS. 

XXIh. 

P.L. 

of 

Diff. 

•     »     9 

•                 m 

•        t        m 

•        f        m 

aa 

Spica 

W. 

98  54    4 

igSt 

ZOO  48    6 

xgSx 

102    42    10 

X980 

104    36    16 

X979 

JUPITBR 

w. 

89  56  30 

90x9 

91  49  34 

9017 

93  42  42 

90X6 

95  35  51 

90X5 

Antares 

w. 

53  ai  16 

1985 

55  15  14 

1989 

57     9  16 

X98X 

59    3  20 

X980 

Saturn 

w. 

43  29  36 

1973 

45  23  53 

1970 

47  18  14 

X96B 

49  12  38 

1968 

a  Pegasi 

E. 

52  20    6 

no3 

50  31  43 

t9X4 

48  43  37 

9998 

46  55  51 

«44 

a  Arietis 

E. 

94  26   23 

aooo 

92  32  48 

1998 

90  39  10 

1996 

88  45  30 

X996 

23 

Antares 

W. 

68  33  33 

1989 

70  27  25 

1993 

72  21   II 

X998 

74  Z4  49 

9009 

Saturn 

W. 

58  44  29 

1976 

60  38  4Z 

X98X 

62  32  46 

1983 

64  26  44 

X990 

a  Arietis 

E. 

79  17  28 

9006 

77  24    3 

flOXX 

75  30  46 

90X6 

73  37  37 

•OSS 

«4 

Antares 

W. 

83  40  29 

aoiz 

85  32  59 

•05X 

87  25  14 

■06X 

89  17  13 

9071 

Saturn 

W. 

73  54    4 

9028 

75  46  54 

9038 

77  39  29 

•048 

79  31  48 

9059 

a  Arietis 

£. 

64  14  40 

206« 

62  22  46 

•075 

60  31     8 

9086 

58  39  48 

9098 

Aldebaran 

E. 

97    8  46 

•079 

95  17    4 

908X 

93  25  36 

9099 

91  34  24 

9X09 

as 

Saturn 

W. 

88  48  59 

9ISI 

90  39  26 

•134 

92  29  33 

•149 

94  19  18 

tx69 

a  Aqiiila 

W. 

49  52    4 

3009 

51  22     5 

«98o 

52  52  43 

9954 

54  23  53 

993a 

a  Arietis 

E. 

49  28     4 

91Q9 

47  38  49 

«85 

45  49  59 

44     X  34 

99x9 

Aldebaran 

£. 

82  22  47 

•X65 

80  33  26 

ai» 

78  44  27 

9194 

76  55  50 

9908 

26 

a  Aqnilse 

W. 

6a    4  59 

a877 

63  37  47 

a875 

65  10  38 

a874 

66  43  30 

•874 

a  Arietis 

E. 

35    6  24 

•390 

33  20  54 

«S44 

31  35  58 

9368 

29  51  37 

•394 

Aldebaran 

£. 

67  58  31 

9289 

66  12  16 

9307 

64  26  27 

«3«5 

62  41    4 

aS43 

Sun 

£• 

122  24  27 

95Sfi 

120  44  31 

«57« 

119    4  58 

9990 

117  25  49 

9608 

27 

aAqnilae 

W. 

74  26  56 

990X 

75  59  13 

99KX 

77  31  18 

992X 

79    3  10 

•93> 

Fomalhaut 

W. 

49  28  ^8 

3990 

50  54  14 

3X«5 

52  20  29 

3x77 

53  47    6 

Sx6x 

Aldebaran 

E. 

54    0  45 

HS? 

52  18    3 

t4S6 

50  35  48 

2476 

48  54     I 

•497 

Sun 

£. 

Z09  16    9 

1698 

107  39  26 

9716 

106    3    7 

mi 

104  27  12 

•7SS 

a8 

a  Aqiiila 

W. 

86  38  39 

90QO 

88    8  52 

3015 

89  38  46 

3P3I 

91     8  20 

30«7 

Fomalhaut 

W. 

61     3  49 

9X99 

62  31  32 

31x9 

63  59  18 

3x19 

65  27    4 

9x^o 

Aldebaran 

E. 

40  32  21 

9603 

38  53  30 

9696 

37  15  " 

9650 

35  37  24 

•673 

Venus 

E. 

83    9  49 

•934 

81  38  13 

99Sa 

80    7    0 

i970 

78  36  10 

•989 

Sun 

£. 

96  33  38 

9B43 

95    0    6 

•B60 

93  26  56 

9878 

91  54    9 

•895 

«9 

Fomalhaat 

W. 

72  45    6 

SMS 

74  12  24 

S149 

75  39  34 

3157 

77    6  35 

3165 

a  Pegasi 

W. 

51  23  57 

9865 

52  57     I 

•870 

54  29  58 

9B76 

56     2  47 

9889 

Venus 

E. 

71     7  31 

S075 

69  38  51 

3091 

68  10  31 

9108 

66  42  31 

S»4 

Sun 

£. 

84  15  42 

•980 

82  45    4 

«96 

81  14  46 

9019 

79  44  48 

SD*7 

30 

Fomalhaat 

W. 

84  19     I 

1«i3 

85  44  55 

S»4 

87  10  36 

3336 

88  36    3 

3^47 

a  Pegasi 

W. 

63  44  33 

9993 

65  16  23 

8931 

66  48     2 

9940 

68  19  30 

•948 

Venus 

E. 

59  a7  20 

3903 

58     I  13 

9216 

56  35  23 

993X 

55     9  50 

3344 

Sun 

£. 

72  19  42 

SX09 

70  51  35 

SXX6 

69  23  45 

9x90 

67  56  12 

3x43 

31 

Fomalhaot 

W. 

95  39  48 

SSio 

97    3  48 

33*3 

98  27  33 

3337 

99  51     a 

3331 

a  Pegasi 

W. 

75  54    6 

3993 

77  24  28 

300X 

78  54  39 

9010 

80  24  39 

90x8 

a  Arietis 

W. 

32  22    2 

99S5 

33  53  49 

9990 

35  25  30 

3935 

36  57     5 

9940 

Venus 

E. 

48    6    4 

3310 

46  42    4 

3323 

45  18  19 

3335 

43  54  48 

3946 

Sun 

E. 

60  42  22 

SM7 

59  16  21 

99x8 

57  50  33 

S990 

56  24  59 

S^4x 
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AUGUST,  1899. 


AT  GREENWICH  APPARENT  NOON. 


t 

I 


& 


THE  SUN'S 


Apparent 
Right  AtceosioB. 


DliLfof 
I  Hour. 


Apparent 
DeclinatioiL 


DHL  for 
I  Hour. 


Sidereal 
Time  of 
Semi- 
diameter 
PaMing 
Meridian. 


Equation  of 
Ttmob 
to  be 

Added  to 


Sabtracted 

from 

Apparent 

TlmOi 


Difl.fer 
I  Hour. 


Tues. 
Wed. 
Thur. 

Frid. 

Sat 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/N. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 
Thur. 


8  45  38.46 
8  49  31.21 
8  53  23.36 

8  57  14-93 

9  I  5-90 
9    4  56.27 

9  8  46.05 
9  12  35.24 
9  16  23.83 


9  20  IZ.84 
9  23  59.26 
9  27  46.09 


32.36 
18.06 


9  31 
9  35 
9  39    3-19 


9  42  47.78 
9  46  31.84 

9  50  15.37 


9 

9 

10 

10 
10 
10 


53  58.39 

57  40.92 

I  22.97 

5  4-55 

8  4569 

12  26.40 


10  16  6.69 

10  19  46.60 

10  23  26.12 

10  27  5.29 

10  30  44.11 

10  34  22.60 

10  38  0.78 


9.7x0 
9.685 
9.66Z 

9.636 
9.61  z 
9.586 

9.562 
9.537 
9.5" 

9.488 

9.464 
9.440 

9.4x6 
9.392 
9.369 

9.347 
9.325 
9.303 

9.28X 
9.26X 
9.242 

9.223 
9.205 
9.Z88 

9.X7X 
9.155 
9.139 

9.X25 
9.XXX 
9.098 
9.085 


N. 


8  I  22.5 
746  6.5 
7  30  33.0 

7  14  42.5 
6  58  35.1 
6  42  1 1.3 

6  25  31.2 
6  835.3 
5  51  23.9 

5  33  57.3 
5  16  15.8 

4  58  19.8 

440  9.4 
4  21  45.2 
4    3    7.4 

3  44  16.3 
3  25  12.1 
3    555.2 

2  46  26.0 
2  26  44.6 
2    6  51.3 

I  46  46.6 
I  26  30.6 
I    6    3.6 

o  45  26.0 
o  24  38.1 
o    3  40.1 

9  4^  32.4 
9  «i  15.4 

8  59  49.2 
8  38  14.4 


-37.80 
38.53 
39.25 

-39-95 

40.65 

4».33 

-42.00 
42.65 
43.29 

-43.92 
44.53 
45-13 

-45.72 
46.30 
46.86 

-47.41 
47.93 
48.45 

-48.97 
49-47 
49.96 

-50-43 
50.89 
5X.34 

-51.78 

52.21 

^52.62 

-53.02 
5340 
53.77 
54.13 


5  47.98 
5  48.10 
5  48.23 

5  48.36 
5  48.50 
5  48.64 

5  48.79 
5  48.94 
5  49.10 

5  4926 
5  49-43 
5  49.60 


49.77 
49.95 


5  50.13 

5  50.32 
5  50.51 
5  50.70 


5  50.89 
5  51.09 
5  51.28 


51.48 
51.68 


5  51.89 

5  52.09 
5  52.30 
5  52.51 


52.72 
52.93 
53.15 
53.37 


66.65 
66.56 
66.47 

66.38 
66.29 
66.21 

66.12 
66.04 
65.95 

65.87 
65.79 
65.71 

65.63 
65.55 
65.47 

65.40 
65.32 
65.25 

65.18 
65.11 
65.04 

64.97 
64.91 
64.85 

64.79 

64.73 
64.67 

64.61 
64.56 
64.51 
64.46 


m       • 
6    6.91 
6     3.12 
5  58.73 


53.75 
48.18 
42.02 

35.26 
27.91 
19.97 

11.44 

2.33 
52.64 


4  42.38 

4  31.55 

4  20.16 

4  8.24 

3  55.77 

3  42.78 

3  29.29 

3  15-30 

3  0.83 

2  45-90 

2  30.53 

2  14.72 

I  58.51 

I  41.91 

1  24.93 

I  7.59 

o  49.90 

o  31.89 

o  13.56 


Frid,     32    10  41  38.66     9.072  N.  8  16  31. 1    -54.47     15  53.60    64.42 


5.06 


■ 

az46 
0.X70 
0.195 

0.220 
0.244 

a269 

0.294 
0.3x9 
0.343 

0.366 
0.392 
0.4x6 

0.439 
0.463 
0.486 

0.508 
0.529 
0.55X 

0.572 
0.592 
0.6x2 

0.63X 
0.649 
0.667 

0.684 
0.700 
0.715 

0.730 
0.744 
0.757 
0.770 

0.782 


MoTBrf— Hm  mean  time  of  aanidlameter  paaalng  maj  be  foond  by  aabcracdng  a^.z8  from  the  eidereal  timei 

Tbe  rign  —  prefixed  to  the  hourly  ohange  of  deoUnation  indicatea  that  north  decUnationa  are  deereaafaiff. 


IL 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

"8 

1 

4 

a 
o 

S 

1 
•s 

5 

THE 

SUN'S 

Time, 

tob« 

Snbtraeted 

from 

DlflLfor 
z  Hour. 

SiderMl 

Timsb 

or 

Right  AscensioB 

of 

Mean  Sun. 

Apparent 
Right  AscennoQ. 

DifiLfor 
z  Hoar. 

Apparent 

Die  for 
z  Honr. 

Added  to 
Mean  Time. 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h     m       ■ 

8  45  37.47 
8  49  30.23 
8  53  22.40 

■ 
9.711 
9.686 
9.661 

•          t           m 
N.I8         I     26.3 
17     46     10.3 
17     30     36.9 

m 

-37.80 

38.53 

39-25 

m        s 

6    6.93 
6     3.13 
5  58.75 

s 

0.146 
0.Z7O' 
O.X95 

h      m       s 

8  39  30.54 
8  43  27.10 
8  47  23.65 

Frid. 

Sat 

SUN. 

4 
5 
6 

8  57  13.98 

9  I     4-97 
9     4  55.36 

9.636 
9.612 
9.587 

17     14    46.4 
16     58     39.0 
16    42     I5.I 

-39.95 
40.65 

41-33 

5  53.77 
5  48.20 

5  42.04 

a220 

0.244 
0.269 

8  51  20.21 
8  55  16.76 
8  59  13.32 

Mon. 
Tues. 
Wed. 

7 
8 

9 

9     8  45.16 
9  12  34.37 
9  16  22.99 

9.563 
9.538 
9-514 

16     25     35.0 

16     8  39.1 
15  51  27.7 

—42.00 
42.65 
43-29 

5  35.29 

5  27.94 
5  20.00 

0.294 
0.319 
0-343 

9    3    9.87 
9    7    6.43 
9  II     2.98 

Thur. 
Frid. 
Sat 

lO 

II 

12 

9  20  11.02 
9  23  58.46 
9  27  45.33 

9.489 
9.465 
9.44X 

15  34     i-o 
^S  16  19.5 
14  58  23.4 

-43.92 
44.53 
45.13 

5  11.48 
5     2.37 
4  52.68 

0.368 
0.392 
0.4x6 

9  14  59.54 
9  18  56.10 
9  22  52.65 

SUN. 

Mon. 

Tues. 

13 
15 

9  31  31.62 
9  35  1735 
9  39     2.51 

9.417 
9-394 
9.371 

14  40  13.0 
14  21  48.7 
14    3  10.7 

-45.72 
46.30 
46.86 

4  42.42 

4  31.59 
4  20.20 

0.439 
0.463 
0.486 

9  26  49.20 

9  30  45.76 
9  34  42.32 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

9  42  47.14 
9  46  31.23 
9  50  14-79 

9.348 
9.326 

9-305 

13  44  19.5 
13  25  15.2 
13     5  58.2 

-47.41 
47.94 
48.46 

4    8.27 
3  55-80 
3  42.81 

0.508 
0.530 
0.552 

9  38  38.87 
9  42  35.42 
9  46  31-98 

Sat 

SUN. 

Mon. 

19 

20 
21 

9  53  57.85 

9  57  40-41 
10     I  22.50 

9.284 
9.264 
9.244 

12  46  28.7 
12  26  47.2 
12     6  53.8 

-48.98 
49.48 
49.97 

3  29.32 

3  15.33 
3     0.86 

0.573 
0.593 
0.612 

9  50  28.53 
9  54  25.09 
9  58  21.64 

Tues. 
Wed. 
Thur. 

22 

23 
24 

10    5     4.12 
10    8  45.30 
10  12  26.05 

9.225 
9.207 
9.190 

iz  46  48.8 
11  26  32.6 
"     6    5.5 

-50.44 
50.90 

51.35 

2  45-93 
2  30.55 
2  14-75 

0.63X 
0.650 
0.667 

10     2  18.20 
10    6  14.75 
10  10  11.30 

Frid. 

Sat 

SUN. 

25 
26 
27 

10  16    6.39 
10  19  46.34 
10  23  25.91 

9- 173 
9.157 
9.14X 

10  45  27.7 
10  24  39.5 
10    3  41.3 

-51.79 
52.22 
52.63 

I  58.53 
I  41.93 
1  24.95 

0.684 
0.700 
0.715 

10  14    7.86 
10  18     4.41 
10  22     0.96 

■  Mon. 
Tues. 
Wed. 
Thur. 

Frid. 

28 
29 
30 
31 

32 

10  27     5.12 
10  30  43.98 
10  34  22.52 
10  38     0.75 

10  41  38.67 

9.126 
9. 1 12 

9.099 
9.087 

9.075 

9  42  33-4 
9  21   16.1 

8  59  49.7 
8  38  14-5 

N.  8  16  31.0 

-53.03 
53-41 
53.78 
54.14 

-54.48 

1     7.60 
0  49.91 
0  31.90 
0  13.57 

0.730 
0.744 

0.757 
a77o 

0.782 

10  25  57.52 
10  29  54.07 
10  33  50.62 
10  37  47.18 

10  41  43.73 

0    5.06 

1  Nom-TI 

1 
1 

beset 
tiesig 
decri 

nidiameter  for  meai 
D  —  prefixed  to  the 
KnsinK. 

1  noon  mm^ 

be  assumed  the  sam< 
ige  of  declination  in< 

1  as  that  for 
licates  that 

apparent  noon, 
north  declinati 

Dtts  are 

Dift  for  z  Hoor, 

+  9'.8565. 
(Table  IIL) 
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IIL 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

a 
1 

1 

I 
a 
3 

1 
1 

1 

Ix>|carithiB 

of  the 

Radius  Vector 

of  the 

Earth. 

Dlif.  for 
zHour. 

Mean  Time 

of 

Sidereal  Neon. 

TRUE  LONGITUDE. 

ma.  tat 
I  Hour. 

LATITUDE. 

X 

V 

213 

214 
215 

•         f           m 

128  58  38.0 

"9  56    4-5 
130  53  32.0 

• 

57  50-2 
55 16.5 

52  43-9 

143.58 
143.63 
143.67 

• 
—  O.OI 
0.14 
0.27 

0.0063786 
0.0063225 
0.0062643 

-22.9 
23.8 
247 

h     m         ■ 

15  17  58.66 
15  14   2.75 
15  10  6.84 

4 
5 
6 

216 
217 
218 

131  51     0.7 

132  48  30.5 
13346    1-5 

50  12.5 
47  42.1 
45  I3-0 

143-72 
143.76 
I43.8X 

—  0.40 
0.52 
0.62 

0.0062038 
O.O0614IO 
0.0060758 

-25.7 
26.7 
27.7 

15    6  10.93 
15    2  15.02 
14  58  19." 

7 
8 

9 

219 
220 

221 

134  43  33-5 

135  41     6-5 

136  38  40.5 

42  44.8 
40  17.7 
37  51-6 

143.85 
14390 
143.94 

—  0.70 

0.75 
0.78 

0.0060083 
0.0059383 
0.0058659 

-28.6 
29.6 
30.5 

14  54  23.20 
14  50  27.29 
14  46  31.38 

lO 

II 

12 

222 
223 
224 

137  36  155 

138  33  514 

139  31  28.3 

35  26.4 
33    2.2 
30  39-0 

14398 
144.0a 
144.06 

-0.77 
0.73 
0.66 

0.0057918 
0.0057152 
0.0056366 

-31.4 
32.3 
33.1 

14  42  35.47 

14  38  3956 
14  34  43.66 

13 
15 

225 
226 
227 

140  29    6.1 

141  26  45.0 

142  24  24.7 

28  16.6 

25  55-4 
23  350 

144.10 
144.14 
X44.I8 

-0.57 

0.46 

0.34 

0.0055564 
0.0054745 

0.00539  H 

-33.8 
34-5 
35.1 

14  30  47-75 
14  26  51.84 
14  22  55.93 

i6 

17 
i8 

228 
229 
230 

143  22     5.6 

144  19  47.6 

145  17  30.6 

21  15-7 
18  57.6 
16  40.5 

144.22 
X44.27 
X44.32 

—  0.21 

—  0.08 

+  0.05 

0.0053061 
0.0052200 
0.0051328 

-35.6 
36.x 
36.6 

14  19    0.02 

14  15     4-" 
14  II     8.20 

19 

-20 
21 

231 
232 
233 

146  15  15.0 

147  13     0.4 

148  10  47.4 

14  24.8 
12  10.0 

9  56.9 

144.37 

144-43 
X44.49 

+  0.17 

0.26 
0.33 

0.0050445 

0.0049553 
0.0048653 

-37-0 
37.4 
37.7 

14    7  12.29 
14    3  16.38 
13  59  20.48 

22 

23 
24 

234 
235 
236 

149  8  35.8 

150  6  25.7 

151  4  17-2 

7  45-2 
5  350 
3  26.4 

144.55 
144.6X 
X44.68 

+  0.36 
0.38 

0.36 

0.0047745 
0.0046827 
0.0045903 

-38.0 
38.4 
38.7 

13  55  24.57 
13  51  28.66 

13  47  32.75 

35 
26 
27 

237 
238 

239 

152    2  10.4 
152  60    5.4 
153.58    2.1 

I  195 
59  14-4 
57  IO-9 

144.75 
X44.82 
144.90 

+  0.31 

0.24 

0.13 

0.0044968 
0.0044024 
0.0043070 

-39.1 
39.5 
40.0 

13  43  36.84 
13  39  40.94 
13  35  45-03 

28 
29 
30 
31 

240 
241 
242 
243 

154  56    0.7 

155  54    1-3 

156  52     3-7 

157  50    8.1 

55    9-4 
53     9-9 
51   12.2 
49  16.5 

X44.98 
145-06 

M5.14 
X45.22 

+  O.OI 
—  O.I  I 

0.24 

0.37 

0.0042103 
0.004 1 1 26 
0.0040134 
0.0039129 

-40.5 
4X.0 
41.6 
42.2 

13  31  49.12 
13  27  53.21 
13  23  57.30 
13  20     1.40 

32 

244 

158  48  14.3 

47  22.6 

145-30 

—  0.50 

0.0038107 

-42.9 

13  16    5.49 

MoTSf— 1h«i 
•qa 

iiimb«n  in  colnmn  X  < 
inos  of  Jannary  c^j^ 

Eamtpond  to  tb*  trna  eqni 

noz  of  the  date 

;  in  column  X'  to 

the  mean 

DUr.  for  t  Hour, 

rr«bi.  ID 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

THE  MOON'S 

8BU10UMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Olfttoi 
I  Hour. 

Midnight 

DilLfor 
xHoor. 

Meridian  of 
Greenwich. 

DHL  for 
X  Hour. 

Noon. 

I 

a 
3 

r          • 

15    6.1 
14  58.2 

14   52-2 

• 

15      1.9 
14   55.0 
14  49.8 

55  18.7 
54  49-8 
54  275 

-1.35 
X.O7 
0.80 

*        • 

55     3.4 
54  37-8 
54  18.7 

• 

-X.20 

0.93 

a68 

h       m 

20  53.6 

21  43.7 

22  32.0 

m 
2.X2 

2.05 
X.96 

d 
24.6 
25.6 
26.6 

4 
5 
6 

14   47.7 

14  44.9 

14  43.6 

14  46.1 
14  44.0 

14  43-4 

54  ".3 
54    0-9 
53  55-9 

-0.55 
0.32 

-O.X0 

54    5.4 
53  57.7 
53  55.4 

-0-43 

-0.2X 

+0.02 

23  17-9 

6 
0    Z.8 

x;87 
X.79 

27.6 

28.6 

0.0 

7 
8 

9 

14  43-7 
14  45.3 
14  48.6 

14  44-3 
14  46.7 
14  50.9 

53  563 

54  2.3 
54  14-3 

+O.X3 

0.37 
0.64 

53  58.6 

54  7.5 
54  22.8 

+0.25 
0.50 
0.78 

0  44.0 

1  25.1 

2  5.8 

x-73 
X.70 
X.70 

I.O 
2.0 

3-0 

10 

II 

13 

14  53-6 

15  0.7 
15    9-7 

14  56.9 

15  4-9 
15  I5-I 

54  32.9 

54  58.7 

55  32.1 

+0.92 
X.23 
x-55 

54  44-9 

55  14-4 
55  Si-6 

-I-X.08 

X.39 
X.70 

2  47.1 

3  29.7 

4  14-7 

X.74 
Z.82 
X.93 

4.0 
5.0 
6.0 

13 
15 

15  30.9 
15  33-9 
15  483 

15  27.2 
15  41-0 
15  55-9 

56  I3-0 

57  0.8 
57  53-8 

+X.85 

2.XX 
2.28 

56  36.1 

57  26.8 

58  21,5 

+1.99 

2.2X 
2.3X 

5    2.9 

5  54-8 

6  50.5 

2.08 
2.24 

a.39 

7.0 
8.0 
9.0 

i6 

17 
i8 

16     3.4 
16  18.1 
16  30.9 

16  10.9 
16  24.8 
16  36.1 

58  49-3 

59  43-1 

60  30.2 

+2.30 
2.13 

x-73 

59  16.7 

60  7.9 
60  49.4 

+2.24 
X.96 
1.45 

7  49.3 

8  49.9 

9  50.3 

2.50 

2»53 
2.49 

lO.O 

1 1.0 
12.0 

19 

20 
31 

16  40.4 
16  45.3 
16  44.6 

16-43.4 
16  45.6 
16  42.3 

61     4.9 

61    32.6 
61    30.6 

+I.XX 

+0.33 
-0.50 

61  16.2 
61  24.2 
61  12.1 

+0.74 

-0.08 

0.91 

10  49.2 

11  45.9 

12  40.5 

2.4X 

2.31 
2.24 

13.0 
14.0 
15.0 

33 
23 
24 

16  38.7 
16  38.2 
16  14.5 

i6  34.0 
16  31.7 
16    6.9 

60   58.8 
60   30.3 

59  29.9 

-X.28 
X.88 
2.26 

60  41.4 
59  56.2 
59    2.0 

-X.60 
2.XO 
2.36 

13  33-5 

14  25.9 

15  18.2 

2.19 

2.X8 

^X9 

16.0 

17.0 
18.0 

25 
36 

27 

15  59-1 
15  43-4 
15  28.7 

IS  51.2 
15  35-9 
15   21-9 

58  33-3 
57  35-8 
56  41-6 

-2.40 

2.35 
2.14 

58    4.3 
57     8.1 
56  16.7 

-2.40 
2.26 
2.00 

16  10.9 

17  4.0 
17  57.1 

2.2X 
2.22 
2.20 

19.0 
20.0 
21.0 

38 
29 

30 
31 

15  15-6 
15    4-7 
14  56-2 
14  50.1 

15     9-9 
15     0.3 
14  52.8 
14  47.8 

55  53-7 
55  13-7 
54  42.4 
54  198 

-X.84 
X.49 
X.12 

0.77 

55  32.6 

54  57.0 
54  30.0 
54  "-6 

-X.67 
X.30 
0.94 
0.60 

18  49.5 

19  40.3 

20  29.2 

21  15.8 

2.X6 
2.08 

X.99 
1.90 

22.0 
23.0 
24.0 
25.0 

32 

14  46.x 

14  44.9 

54     5-4 

-0.44 

54     i.o 

-0.29 

22    0.3 

x.8x 

26.0 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Dlftfor 

Declination. 

Diff.for 

Hour. 

Right 

DiCfor 

Declinadon. 

Dlif.for 

Ascension. 

z  Minute. 

X  Minute. 

Ascension. 

X  Minute. 

1  Minute. 

T 

UESDii 

T  I. 

THURSDAY  3. 

h    m       ■ 

s 

•          »            • 

9 

h    m       a 

s 

or* 

m 

O 

4  49  49.46 

«.2495 

N.23  49  25.4 

x.oxa 

0 

6  35  38.01 

2.14x9 

N.22    21    38.6 

4.51a 

I 

4  52     4.40 

a.2483 

23  50  22.5 

0.890 

I 

6  37  46.43 

2.X387 

22    17      4.8 

4.615 

2 

4  54  19.26 

a.  247* 

23  51   12.2 

0.767 

2 

6  39  54.66 

a. 1355 

22    12   24.8 

4.718 

•  3 

4  56  34.06 

S.3460 

23  51  54.5 

0.644 

3 

6  42     2.69 

2.1322 

22      7    38.6 

4.821 

4 

4  58  48.78 

a. 4447 

23  52  29.5 

0.522 

4 

6  44  10.53 

8.1290 

22      2   46.3 

4.9aa 

5 

5     I     3.43 

2.2435 

23  52  57.2 

0.400 

5 

6  46  18.17 

a. 1257 

21    57    48.0 

5.088 

6 

5     3  18.00 

2.242X 

23  53  17.5 

0.278 

6 

6  48  25.61 

a. 1223 

21    52   43.6 

5.188 

7 

5     5  32.48 

a. 2407 

23  53  30.5 

0.157 

7 

6  50  32.85 

2.x 190 

21  47  33.3 

5.882 

8 

5     7  46.88 

2.239* 

23  53  36.3 

+  0.035 

8 

6  52  39.89 

a.  1157 

21    42    17.0 

5.3ai 

9 

5  10     1. 18 

2.2376 

23  53  34.7 

-  0.087 

9 

6  54  46.73 

2.XX22 

21    36    54.8 

5.419 

lO 

5  12  15.39 

2.236X 

23  53  25.9 

o.ao7 

10 

6  56  53.36 

2.1088 

21    31    26.7 

5.517 

IX 

5  14  29.51- 

a. 2345 

23  53     9.8 

0.328 

II 

6  58  59-79 

2.1054 

21    25    52.8 

5.613 

12 

5  16  43.53 

2.2328 

23  52  46.5. 

0.448 

12 

7     I     6.01 

a.xoao 

21    20    13. 1 

5.709 

13 

5  18  57.45 

a. 23x1 

23  52  16.0 

0.569 

13 

7     3  12.03 

8.0985 

21    14   27.7 

5.803 

14 

5  21  11.26 

2.2293 

23  51  38.2 

0.689 

14 

7     5  17.83 

2.0950 

21     8  36.5 

5.900 

15 

5  23  24.96 

«.«74 

23  50  53.3 

0.808 

15 

7     7  23.43 

a. 0916 

21       2    39.7 

5.993 

i6 

5  25  38.55 

a.  2256 

23    50      Ir3 

0.927 

16 

7     9  28.82 

a.o88i 

20  56  37-3 

6.087 

17 

5  27  52.03 

2.2237 

23  49     2.1 

1.047 

17 

7  II  34.00 

a.0846 

20    50    29.3 

6.X79 

i8 

5  30     5.39 

2.22x7 

23  47  55.7 

1.Z66 

18 

7  13  38.97 

2.0810 

20   44    15.8 

6.272 

19 

5  32  18.63 

2.2197 

23  46  42.2 

1.2«3 

19 

7  15  43.72 

2.0775 

20  37  56.7 

6.363 

20 

5  34  31.75 

a. 2176 

23  45  21.7 

1.401 

20 

7  17  48.27 

a. 0740 

20  31  32.2 

6.453 

21 

5  36  44.74 

a. 2x54 

23  43  54.1 

1.5x8 

21 

7  19  52.60 

a.0704 

20  25     2.3 

6.543 

22 

5  38  57.60 

2.2x32 

23  42  19.5 

1.635 

22 

7  21  56.72 

8.0668 

20  18  27.0 

6.632 

23 

5  41  10.33 
WE 

2.21x0 
DNESE 

N.23  40  37.9 
>AY  2. 

1.75a 

23 

7  24     0.62 
F 

2.0633 

RIDAY 

N.20  II  46.4 
4. 

6.721 

O 

5  43  22.92 

2.2087 

N.23  38  49.2 

1.869 

0 

7  26    4.32 

2.0598 

N.20     5     0.5 

6.808 

X 

5  45  35.38 

2.2065 

23  36  53.6 

1.984 

I 

7  28     7.80 

8.0562 

19  58     9.4 

6.896 

2 

5  47  47.70 

2.2041 

23  34  51.1 

8.100 

2 

7  30  11.07 

2.0527 

•   19  51   13.0 

6.98a 

3 

5  49  59.87 

2.20x6 

23  32  41.6 

8.8I5 

3 

7  32  14.12 

2.0491 

19  44  11.5 

7.067 

4 

5  52  11.89 

•.199a 

23  30  25.3 

a.3a9 

4 

7  34  16.96 

2.0455 

19  37     4.9 

7.153 

5 

5  54  23.77 

8.X967 

23  28     2.1 

a.443 

5 

7  36  19.58 

2.0419 

19  29  53.2 

7.837 

6 

5  56  35.50 

8.194a 

23  25  32.1 

a.  557 

6 

7  38  21.99 

a. 0384 

19  22  36.5 

7.319 

7 

5  58  47.07 

a.x9x6 

23  22  55.3 

2.670 

7 

7  40  24.19 

a.  0349 

19  15  14.9 

7.40a 

8 

6     0  58.49 

a.x89o 

23  20  I 1.7 

a.782 

8 

7  42  26.18 

a.0313 

19     7  48.3 

7.484 

9 

6    3     9.75 

2.X863 

23   17  21.4 

a.  894 

9 

7  44  27.95 

8.0277 

19     0  16.8 

7.566 

lO 

6     5  20.85 

2.1836 

23   14  24.4 

3.007 

10 

7  46  29.51 

8.0242 

18  52  40.4 

7.647 

xz 

6     7  31.78 

a.z8o7 

23  II  20.6 

3.117 

II 

7  48  30.85 

a.  0207 

18  44  59.2 

7.7a6 

12 

6    9  42.54 

8.1780 

23     8  10.3 

3.a27 

12 

7  50  31.99 

a.  0178 

18  37  13.3 

7.804 

13 

6  XI  53.14 

8.1758 

23     4  53.3 

S.338 

13 

7  52  32.91 

8.0137 

18  29  22.7 

7.882 

14 

6  14     3.56 

a.x723 

23     I  29.7 

3.447 

14 

7  54  33.63 

a.oioa 

18  21  27.4 

7.960 

15 

6  16  13.82 

8.X695 

22  57  59.6 

S.557 

15 

7  56  34.13 

8.0066 

18   13  27.5 

8.037 

i6 

6  18  23.90 

a.1665 

22  54  22.9 

3.666 

16 

7  58  34.42 

a.o(>3i 

18     5  23.0 

8.112 

17 

6  20  33.80 

a. 1635 

22  50  39.7 

3.773 

17 

8    0  34.50 

X.9997 

17  57  14.0 

8.187 

i8 

6  22  43.52 

3.X606 

22  46  50.1 

3.881 

18 

8     2  34.38 

1.9968 

17  49  •  0.5 

8.862 

19 

6  24  53.07 

a.x576 

22  42  54.0 

3.987 

19 

8     4  34.04 

1.9987 

17  40  42.6 

8.336 

20 

6  27     2.43 

a.x544 

22  38  51.6 

4.093 

20 

8     6  33.50 

1.9892 

17  32  20.2 

8.409 

21 

6  29  11.60 

«.i5i3 

22  34  42.8 

4.199 

21 

8     8  32.75 

1.9858 

17  23  53.5 

8.481 

22 

6  31  20.59 

a. 1483 

23   30   27.7 

4.304 

22 

8  10  31.80 

1.9824 

17  15  22.5 

8.552 

23 

6  33  29.40 

a.  145a 

22    26      6.3 

4.409 

23 

8  12  30.64 

1.9790 

17     6  47.2 

8.683 

24 

6  35  38.OX 

8.Z419 

N.22   21    38.6 

4.5xa 

24 

8  14  29.28 

1.9757 

N.16  58     7.7 

8.693 

= 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlRht 

Difr.for 

Declination. 

Diff.for 

Hour. 

Right 

Diff.for 

DecllnatioiL 

Diftfor 

AtcensioiL 

X  Minute. 

1  Minnte. 

Aacenaion. 

I  Minnte. 

x  Minute. 

s/ 

lTURD. 

^Y  5. 

MONDAY  7. 

h    m       ■ 

• 

•       •        9 

• 

h    m      a 

a 

•       »        » 

m 

O 

8  14  29.28 

1.9757 

N.16   58      7.7 

8.693 

0 

9  45  55.02 

1.8467 

N.  8  54  27.4 

11.178 

I 

8  16  27.72 

x.97a3 

16   49   24.0 

8.762 

I 

9  47  45.77 

1.8450 

8  43  15.7 

11.313 

2 

8  18  25.95 

1.9689 

16   40   36.2 

8.831 

3 

9  49  36.42 

1.8433 

8  32     2.0 

11.245 

3 

8  20  23.99 

1.9656 

16   31    44.3 

8.898 

3 

9  51  26.97 

1.8417 

8  20  46.3 

11.377 

4 

8  22  21.82 

x.gfisa 

16    22    48.4 

8.965 

4 

9  53  17.42 

1.8400 

8     9  28.7 

11.309 

5 

8  24  19.46 

1.9590 

16    13    48.5 

9.03a 

5 

9  55     7.77 

1.8384 

7  58     9.2 

11.341 

6 

8  26  16.90 

X.9557 

16      4   44.6 

9.097 

6 

9  56  58.03 

1.8369 

7  46  47.8 

11.37a 

7 

8  28  14.15 

1.9525 

15  55  36.8 

9.xGa 

7 

9  58  48.20 

1.8334 

7  35  24.6 

IX. 403 

8 

8  30  11.20 

1.949a 

15  46  25.2 

9.236 

8 

10     0  38.28 

1.8340 

7  23  59.6 

11.431 

9 

8  32    8.06 

X.946X 

15  37     9.7 

9.289 

9 

10     2  28.28 

1.8336 

7  12  32.9 

11.458 

lO 

8  34    4-73 

1.9439 

15  27  50.5 

9.351 

10 

10     4  18.19 

1.8313 

7     I     4.6 

1X.486 

IX 

8  36     1.21 

1.9397 

15  18  27.6 

9.41a 

II 

10     6     8.03 

i.Sagg 

6  49  34.6 

11.514 

12 

8  37  57.50 

x.93«7 

15     9     I.O 

9.473 

13 

10     7  57.78 
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3.337 

14 

2 

22  43-71 

3.3902 

18  10  25.0 
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3.39x9 

23     4  21.4 

3.099 

15 

a 

25     1.15 

3.39x0 

i8  19  24.3 
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1.956 

O 

2 

45  39.79 
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29  55  II 

304a 
3X3X 
3413 

67     4    3 
34  31  21 
28  33     9 

3047 
3x97 
3489 

4 

a  Arietis 

Aldebaran 

Sun 

W. 

w. 

E. 

74  29  33 
41  49  55 
21  45  35 

3065 
3Xi3 
347a 

75  58  26 
43  17  43 
20  24  40 

3068 

3XX7 
3486 

77  27  15 
44  45  32 
19     4     0 

307X 
3xx6 
3500 

78  56    0 
46  13  22 
17  43  36 

3073 

3xx6 
S5i8 

7 

Sun 
Spica 

JUPITBR 

W. 
E. 
E. 

n  46  17 
56  42  12 
67  10  28 

3636 
3080 
3137 

13     4  12 
55  13  38 
65  43     3 

3608 

3080 
3137 

14  22  44 
53  45     4 
64  15  38 

3575 
3079 
3x37 

15  41  46 
52  16  29 
62  48  13 

3558 

3078 
3x36 

8 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E. 
E. 
E. 

22   21    49 

44  53  13 
55  30  54 
90  25  54 

99  44  15 

3487 
3073 
3x31 
3067 
3057 

23  42  28 
43  24  29 
54     3  22 
88  57     4 
98  15  13 

3478 
3069 
3x30 
3065 

3056 

25     3  17 
41  55  42 
52  35  49 
87  28  II 
96  46     9 

347X 
3067 
3x99 
306a 
3053 

26  24  14 
40  26  52 
51     8  14 
85  59  15 
95  17     2 

3463 
3005 

3X97 
3059 
3050 

9 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E, 
E. 
E. 

33  10  59 
33     2     0 

43  49  48 
78  33  35 
87  50  27 

3430 
305a 
3118 
304a 
3033 

34  32  42 
31  32  51 
42  22     0 

77     4  14 
86  20  55 

3423 
3049 
3x15 

3037 
3oa8 

35  54  32 
30     3  39 
40  54     9 
75  34  47 
84  51  17 

34X6 
3046 
3XX4 
3P33 
3093 

37  16  30 
28  34  23 
39  26  16 
74     5  15 
83  21  33 

3409 
3043 

3XX9 

3098 
30i» 

lO 

Sun 

Antares 

Saturn 

W. 
E. 
E. 

44     8  19 
66  35  59 
75  51  22 

3374 
3000 
8991 

45  31     5 
65     5  46 
74  20  58 

33^ 
9994 
8985 

46  54     I 
63  35  26 
72  50  27 

3358 
3987 
9978 

48  17     6 
62     4  57 
71  19  47 

3349 
898x 
997X 

XI 

Sun 

Antares 
Saturn 
aAquil» 

W. 
E. 
E. 
E. 

55  15     2 

54  30  16 

63  44     7 

Z06  58     4 

3303 
a94a 
a93a 
3461 

56  39  10 
52  58  50 

62    12   29 
105   36   56 

3893 
a93a 
9923 

3445 

58     3  30 

51    27    12 

60   40   39 

104    15   30 

3989 
9994 

99x4 
34a8 

59  28     2 

49  55  23 

59     8  38 

102  53  45 

3871 
89x4 
99<H 
34X8 

xa 

Sun 

Antares 
Saturn 
aAquilse 

W. 
E, 
E. 
E. 

66  34     0 
42  13  14 
51  25  22 
96    0  37 

Sax3 

9864 
2852 
3338 

67  59  54 
40  40    9 
49  52     2 
.94  37     9 

3aoo 
a853 
384X 
3384 

69   26      3 

39     6  50 
48  18  27 
93  13  25 

3187 
9849 
9899 
33XX 

70  52  28 
37  33  16 
46  44  37 
91  49  26 

3x73 
883X 
9818 
3«97 

13 

Sun 
Mars 
Saturn 
aAquilse 

W. 
W. 
E. 
E. 

78     8  43 
34     7     7 
38  51  29 
84  45  45 

3X0X 
3034 
a754 
3836 

79  36  51 
35  36  38 
37  16     I 
83  20  19 

3086 
3014 
a74x 
3«a5 

81     5  18 
37     6  33 
35  40  15 
81  54  40 

3P70 
■995 

9797 
38X4 

82  34     4 
38  36  52 

34     4  II 

80  28  48 

3054 
VTT 
9713 
3«H 

XIV. 
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LUNAR  DISTANCES. 

'4 

Q 

Name  and  Direcdon 
of  Object 

Midnight 

P.L. 
of 
Diff. 

xv»»- 

P.U 

of 
DiflE. 

XVIIIh. 

P.U 

of 
Difl. 

XXIh. 

P.L. 
of 

O             f            H 

•        »        m 

•         t         m 

•         *         m 

I 

Fomalhaut 
a  Pegasi 
a  Arietis 
Venus 
Sun 

W. 
W. 
W. 
E. 
E. 

io6  44  12 
87  52     3 
44  33  13 
37     0  31 
49  20  20 

34*9 
3060 
•969 

3403 
3993 

108       5    56 
89    21       I 

46  4      4 

35  38  18 

47  56     0 

3446 
3069 
9975 
34x4 
3308 

109   27   21 

90    49    49 

47  34  48 
34  16  17 
46  31  51 

S4e^3 

3077 
9981 

3494 

33x9 

I 10    48     26 
92     18     27 

49     5  25 
32  54  28 
45     7  53 

3481 
3084 
9987 
3435 
3390 

a 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

99  39  15 
56  36  41 
38  10  36 

3»3 
3014 
3364 

loi     6  57 
58     6  36 
36  47  38 

3X3X 
3019 
337a 

102  34  29 
59  36  25 
35  24  50 

3x38 
3094 

3380 

104     I  53 

61     6     8 

34    a  II 

3x46 
3099 
3389 

3 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

68  33  18 
35  58  58 
27  n  17 

3051 
3124 
343X 

70     2  28 
37  26  38 
25  49  35 

3034 
318I 
3439 

71  31  34 
38  54  22 
24  28     3 

3057 
3x19 
3450 

73     0  36 
40  22     8 
23     6  43 

306X 
3XX9 
346* 

4 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

80  24  42 
47  41  12 
16  23  32 

3076 
3116 
3539 

8i  53  21 
49     9     2 
15     3  51 

3079 
3XX5 

3366 

83  21  56 
50  36  53 
13  44  40 

3082 
3x15 
360X 

84  50  28 

52     4  44 
12  26     7 

SOSS 

3xx6 
3647 

7 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

17     I  13 
50  47  53 
61  20  47 

3534 
3077 
3x35 

18  21     0 
49  19  15 
59  53  20 

S5X9 
3076 
3X33 

19  41     3 
47  50  36 
58  25  53 

3506 

3074 
3x33 

21     X  20 
46  21  55 
56  58  24 

3496 
3073 
3x33 

8 

Sun 
Spica 
Jupiter 
An  tares 
Saturn 

W. 
E. 
E. 
E. 
E. 

27  45  20 
38  58     0 
49  40  37 
84  30  15 
93  47  51 

3455 

30ft 
3i«5 
3056 

3047 

29     6  34 
37  29     5 
48  12  58 
83     I  12 
92  18  37 

3449 
3c6o 

3X34 
305« 
3043 

30  27  55 
36     0     7 
46  45  17 
81  32     4 
90  49  18 

3443 
3057 

3X92 

3<H9 
3040 

31  49  23 
34  31     5 
45  17  34 
80     2  52 

89  19  55 

3436 
3055 
3x19 
3045 
3036 

9 

Sun 

Spica 

Jupiter 

Antares 

Saturn 

W. 
E. 
E. 

E. 
E. 

38  38  36 
27     5     4 
37  58  21 
72  35  37 
81  51  44 

3403 
3040 
3ZX0 
3023 
30x4 

40    0  49 
25  35  41 
36  30  24 
71     5  53 
80  21  49 

3395 
3038 
3x08 
30x8 
3009 

41  23  II 
24     6  15 
35     2  24 
69  36     2 
78  51  47 

3388 
3035 
3106 
30X9 

3003 

42  45  41 
22  36  46 
33  34  22 
68     6     4 
77  21  38 

3381 
3033 
3x05 
3006 
9997 

xo 

Sun 

Antares 

Saturn 

W. 
E. 
E. 

49  40  21 
60  34  20 
69  48  58 

334X 
2973 
9964 

51     3  45 
59     3  34 
68  18     0 

333a 
2965 

9956 

52  27  20 
57  32  38 
66  46  52 

33«3 
9958 
•949 

53  51     5 
56     I  32 
65  15  35 

33x3 
9950 
9940 

XX 

Sun 

Antares 
Saturn 
a  Aquilae 

W. 
E. 
E. 
E. 

60  52  47 

48  23  22 

57  36  24 

loi  31  42 

3160 
•905 

a894 
3396 

62  17  45 

46  51     9 

56     3  58 

100     9  21 

3349 
9895 
9885 

338X 

63  42  56 
45  18  44 
54  31  20 
98  46  43 

3937 
9883 
9874 
3366 

65     8  21 

43  46     6 
52  58  28 

97  23  48 

3925 
•874 
2863 
3359 

X2 

Sun 

Antares 
Saturn 
a  Aquilse 

W. 
E. 
E. 
E. 

72  19     9 
35  59  28 
45  10  32 
90  25  II 

3x60 
28X9 
a8o5 
Sa84 

73  46     6 
34  25  25 
43  36  II 
89     0  41 

3x45 
9808 

9793 
3979 

75  13  21 
32  51     7 
42     I  34 
87  35  57 

3X3X 
9796 
9780 
S959 

76  40  53 
31  16  34 
40  26  40 
86  10  58 

3xx6 
9783 
9767 

3947 

'^ 

Sun 
Mars 
Saturn 
o  AquilaB 

W. 
W. 
E. 
E. 

84     3  10 
40    7  34 
32  27  48 
79     2  44 

3038 
9958 
9699 

3x95 

85  32  36 
41  38  40 

30  51     7 
77  36  29 

3099 
9939 
9685 
3x86 

87     2  22 
43  10  10 
29  14    7 
76  10    3 

3005 
9990 
9G7X 
3x78 

88  32  29 
44  42     4 
27  36  48 
74  43  27 

9987 
9900 
9657 
3x69 

142 


AUGUST,  1899. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^  O 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DirecUon 

Noon. 

of 

Illb. 

of 

VIb. 

of 

IXb. 

of 

of  Object 

DHL 

Diff. 

DiiE. 

Diff. 

•     *     • 

•      »      « 

m        $       m 

•                   m 

14 

Sun 

W. 

90    2  58 

9970 

91  33  48 

■953 

93     5    0 

8935 

94  36  35 

■9x7 

Mars 

W. 

46  14  23 

aSBz 

47  47     6 

2862 

49  20  13 

8843 

50  53  45 

2825 

Spica 

W. 

29     2     3 

2646 

30  39  56 

2628 

32  18  13 

26x0 

33  56  54 

8598 

a  Aquilae 

E. 

73  16.41 

3163 

71  49  47 

3157 

70  22  46 

3x31 

68  55  38 

3x48 

Fomalhaut 

E. 

99     5  41 

309a 

97  37  22, 

3072 

96     8  38 

S053 

94  39  31 

SQ34 

15 

Sun 

W. 

102  20  15 

1825 

103  54  11 

2806 

105  28  31 

8787 

107     3  16 

8769 

Mars 

W. 

58  47  37 

2788 

60  23  40 

2709 

62    0    8 

26B9 

63  37     2 

2G70 

Spica 

W. 

42  16  33 

2502 

43  57  44 

3483 

45  39  21 

8465 

47  21  24 

8447 

Jupiter 

W, 

31   13  39 

2598 

32  52  37 

■574 

34  32     7 

8558 

36  la    8 

8530 

a  Aquilae 

E. 

61  39  15 

3x46 

60  12     I 

3x51 

58  44  53 

3158 

57  17  54 

3x68 

Fomalhaut 

E. 

87     8  14 

■947 

85  36  55 

•93X 

84     5  16 

29x7 

82  33  19 

2902 

a  Pegasi 

E. 

107     I  36 

2640 

105  23  36 

C62Z 

103  45     9 

flfox 

102     6  15 

238X 

z6 

Sun 

W. 

115    3  la 

•675 

116  40  26 

2696 

118  18     5 

ttf38 

119  56     9 

2620 

Mars 

W, 

71  48     5 

8574 

73  27  36 

•555 

75     7  33 

8S36 

76  47  56 

2517 

Spica 

W. 

55  58     6 

«355 

57  42  45 

8338 

59  27  49 

■380 

61   13  19 

2302 

Jupiter 

W. 

44  39  43 

2426 

46  22  41 

2405 

48     6     8 

8387 

49  50     2 

8367 

Fomalhaut 

E. 

74  49  19 

a845 

73  15  49 

2835 

71  42     7 

2628 

70     8  16 

2822 

a  Pegasi 

E. 

93  45     6 

■487 

92     3  34 

34G9 

90  ai  37 

2491 

88  39  15 

.   8434 

17 

Mars 

W. 

35  16  15 

2429 

86  59     9 

24XX 

88  42  28 

8394 

90   26    XI 

2378 

Spica 

W. 

70     7.14 

22x7 

71  55  16 

2200 

73  43  43 

2184 

75  32  34 

8x69 

Jupiter 

w. 

58  36  21 

2276 

60  22  56 

2259 

62     9  56 

8243 

63  57  20 

2226 

Fomalhaut 

E. 

62  17  47 

2818 

60  43  43 

282s 

59     9  47 

2832 

57  36     I 

«J44 

a  Pegasi 

E. 

80     X  29 

•354 

78  16  48 

C340 

76  31  47 

2326 

74  46  26 

«5I3 

x8 

Mars 

W. 

99  10  23 

2304 

100  56  17 

229X 

102  42  30 

8879 

104  29     I 

2266 

Spica 

W. 

84  4a  29 

2097 

86  33  33 

208s 

88  24  56 

2072 

90  16  38 

2061 

Jupiter 

W. 

73     0  13 

2x52 

74  49  53 

2x38 

76  39  54 

2X26 

78  30  13 

2x14 

Antares 

w. 

39  II     6 

2105 

41     I  57 

2092 

42  53     8 

8079 

44  44  39 

2066 

Saturn 

w. 

29  59  46 

21Q4 

31  50  39 

2090 

33  41  53 

2077 

35  33  28 

2064 

a  Pegasi 

E. 

65  55  21 

2262 

64     8  25 

aa54 

62  21  18 

8247 

60  34     I 

8243 

a  Arietis 

E. 

108  33  57 

2x19 

106  43  27 

2IQ5 

104  52  36 

8093 

103     I  26 

2081 

19 

Spica 

W. 

99  39  22 

20ZX 

loi  32  39 

2009 

103  26     9 

X996 

105  19  49 

X989 

Jupiter 

w. 

87  46     8 

2063 

89  38     4 

«>55 

91  30  12 

2048 

93  22  31 

2042 

Antares 

w. 

54     6  46 

2014 

55  59  58 

2006 

57  53  23 

1999 

59  46  59 

X992 

Saturn 

w. 

44  55  52 

20X2 

46  49     8 

2004 

48  42  36 

1996 

50  36  16 

X989 

a  Pegasi 

E. 

51  36  30 

224Z 

49  49     4 

2247 

48     I  46 

8255 

46  14  40 

2266 

a  Arietis 

E. 

93  41  14 

2Q30 

91  48  27 

2022 

89  55  27 

20X5 

88    a  16 

2009 

20 

Antares 

W. 

69  17  16 

X970 

71  II  38 

1968 

73     6     3 

1967 

75    0  30 

X966 

Saturn 

W. 

60     6  53 

Z968 

6a    I  18 

1965 

63  55  47 

1964 

65  50  i8 

1964 

a  Arietis 

E. 

78  34  15 

X989 

76  40  23 

X987 

74  46  28 

X986 

72  52  32 

1987 

Aldebaran 

E. 

III  25  38 

109  32    7 

2000 

107  38  32 

I99B 

105  44  54 

X997 

21 

Antares 

W. 

84  32  28 

X977 

86  26  39 

X981 

88  ao  43 

1986 

90  14  39 

X993 

Saturn 

W. 

75  22  33 

X974 

77  16  48 

X979 

79  10  55 

X984 

81     4  54 

X99X 

a  Aquilae 

W. 

39  10  23 

3409 

40  32  29 

3304 

41   56  36 

5214 

43  22  29 

3x35 

a  Arietis 

E. 

63  23  29 

200X 

61  29  57 

2007 

59  36  34 

20x4 

57  43  21 

202Z 

Aldebaran 

E. 

96  16  49 

aoos 

94  23  23 

2009 

92  30     3 

2014 

90  36  51 

2021 
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k 

Name  and  Directioa 

Midnight 

P.L. 

of 

XV^ 

P.L. 

of 

XVIIIk. 

P.L 

of 

XKlh. 

PL 

of 

1* 

of  Object 

Diff. 

DUE. 

Diff. 

Diff 

•        t        m 

9         t        m 

•           90 

•       9       « 

14 

Sun 

W. 

96    8  32 

t8» 

97  40  52 

a88o 

99  13  36 

3863 

zoo  46  43 

a84S 

Mars 

W. 

5a  27  41 

2805 

54     2     3 

8786 

55  36  49 

2767 

57  12    0 

«747 

Spica 

W. 

35  36    0 

•574 

37  15  31 

8556 

38  55  26 

3538 

40  35  47 

9530 

a  Aquilae 

E. 

67  28  26 

3144 

66     I  10 

314a 

64  33  51 

3x43 

63     6  32 

3x43 

Fomalhaut 

E. 

93  10    0 

S0X3 

91  40     6 

4997 

90    9  50 

3980 

88  39  z2 

9964 

15 

Sun 

W. 

108  38  25 

a749 

zzo  Z4    0 

a73x 

zzz  49  59 

37x9 

IZ3  26  23 

8693 

Mars 

W. 

65  14  22 

26S1 

66  52     8 

2631 

68  30  2z 

96X3 

70    9     0 

•393 

Spica 

W. 

49     3  53 

a^aB 

50  46  47 

24x0 

52  30     7 

3391 

54  13  54 

9374 

Jupiter 

W. 

37  52  39 

aSoB 

39  33  41 

4487 

41   15  12 

3466 

42  57  13 

9445 

a  Aquilae 

E. 

55  51     7 

3x81 

54  24  35 

S198 

52  58  23 

33x6 

51  32  33 

3938 

Fomalhaut 

E. 

81     1     3 

8889 

79  28  30 

3876 

77  55  41 

386s 

76  22  37 

9854 

a  Pegasi 

E, 

zoo  26  54 

8S61 

98  47     6 

a«3 

97     6  52 

3594 

95  26  Z2 

9509 

i6 

Sun 

W. 

121  34  37 

a6ox 

Z23  13  30 

«Si4 

124  52  47 

9366 

Z26  32  28 

9330 

Mars 

W. 

78  28  45 

0499 

80  10     0 

248X 

8i  5z  40 

3463 

83  33  45 

9449 

Spica 

W. 

62  59  15 

2285 

64  45  37 

2268 

66  32  24 

335X 

68  19  36 

3333 

Jupiter 

W. 

51  34  24 

«348 

53  19  13 

3330 

55     4  29 

331 X 

56  50  12 

3394 

Fomalhaut 

E. 

68  34  17 

a8z8 

67     0  12 

38x3 

65  26     4 

98x3 

63  51  55 

98x3 

a  Pegasi 

E. 

86  56  29 

■4x7 

85  13  19 

24OZ 

83  29  45 

3384 

8z  45  48 

9369 

17 

Mars 

W. 

92  10  17 

as6a 

93  54  46 

«347 

95  39  37 

3333 

97  24  50 

93x8 

Spica 

W. 

77  21  48 

ai54 

79  II  25 

3X39 

8z     z  25 

3125 

82  5z  46 

8XXI 

Jupiter 

W. 

65  45     9 

2Z10 

67  33  21 

2195 

69  21  56 

3Z80 

71  10  54 

9X66 

Fomalhaut 

E. 

56     2  30 

0858 

54  29  17 

2877 

52  56  29 

2900 

51  24  zo 

9999 

a  Pegasi 

E. 

73     0  46 

3301 

71  14  48 

3390 

69  28  34 

9379 

67  42    4 

9970 

i8 

Mars 

W. 

106  15  50 

M55 

108     2  56 

M45 

109  50  Z7 

•835 

III  37  53 

9993 

Spica 

W. 

92     8  38 

a05O 

94     0  55 

9039 

95  53  29 

9029 

97  46  z8 

90x9 

Jupiter 

W. 

80  20  51 

ax03 

82  iz  46 

3093 

84     2  58 

908X 

85  54  26 

9079 

Antares 

w. 

46  36  30 

«55 

48  28  39 

3044 

50  21     5 

9033 

52  13  48 

9033 

Saturn 

w. 

37  25  22 

ao53 

39  17  34 

9041 

4Z   10     4 

9Q3X 

43     2  50 

909Z 

a  Pegasi 

E. 

58  46  37 

n39 

56  59     8 

3337 

55  II  35 

3936 

53  24     z 

9938 

a  Arietis 

E, 

loi     9  57 

•069 

99  z8  10 

»59 

97  26     7 

9048 

95  33  48 

9039 

19 

Spica 

W. 

107  13  40 

1984 

Z09     7  40 

X979 

III     I  47 

1975 

IZ2    56       Z 

X979 

Jupiter 

W. 

95  15     0 

9036 

97     7  38 

3033 

99     0  23 

9097 

ZOO  53  15 

9024 

Antares 

W. 

61  40  46 

1986 

63  34  42 

198X 

65  28  47 

X976 

67    22    59 

X973 

Saturn 

W. 

52  30     7 

X984 

54  24     7 

1978 

56  18  16 

1974 

^     58    12    32 

X970 

a  Pegasi 

E. 

44  27  51 

sa8o 

42  41  22 

9398 

40  55  19 

«3i9 

39     9  47 

9345 

a  Arietis 

E. 

86    8  55 

aoQ3 

84  15  25 

1998 

82  2Z  48 

1994 

80  28     4 

Z99X 

20 

Antares 

W. 

76  54  58 

1967 

78  49  25 

X968 

80  43  50 

X970 

82  38  zz 

1973 

Saturn 

W. 

67  44  49 

1964 

69  39  20 

X966 

71  33  48 

X968 

73  28  Z3 

I97X 

a  Arietis 

E. 

70  58  37 

Z988 

69     4  44 

X990 

67  zo  54 

X993 

65  17     9 

X996 

Aldebaran 

E. 

103  51  15 

1996 

loi  57  35 

X998 

zoo    3  57 

1999 

98    zo   2Z 

9001 

2Z 

Antares 

W. 

92     8  25 

aooo 

94     2    0 

3007 

95  55  24 

30x3 

97  48  35 

9035 

Saturn 

W. 

82  58  43 

»997 

84  52  22 

9005 

86  45  49 

90x4 

88  39     2 

3023 

a  AquilflB 

W. 

44  49  56 

3067 

46  18  46 

9008 

47  48  49 

■957 

49  19  56 

39x3 

o  Arietis 

E. 

55  50  20 

9^30 

53  57  32 

ao39 

52     4  58 

9049 

50    Z2   40 

906Z 

Aldebaran 

E. 

88  43  49 

9037 

86  50  57 

9035 

84  58  z8 

9044 

83    5  52 

9033 
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GREENWICH  MEAN  TIME. 

! 

LUNAR  DISTANCES. 

u 

Name  and  Direcdon 

Noon.': 

P.L. 
of 

Illk. 

P.L. 
of 

Vlh- 

P.L. 
of 

ix»«. 

P.L 

of 

of  Object 

Di£E. 

DilL 

Diff. 

DHL 

•        »        m 

•        f        m 

0         »         m 

0        »        « 

22 

Antares 

W. 

99  41  31 

««4 

lOX    34    12 

•044 

103  26  37 

3053 

105  18  45 

3068 

Saturn 

W. 

90  32     2 

aoja 

92   24   47 

3043 

94  17  15 

ao53 

96     9  26 

2065 

a  Aquilae 

W. 

50  51  58 

9B76 

52  24  47 

«844 

53  58  18 

38x8 

55  32  23 

2796 

a  Arietis 

£. 

48    20   40 

9072 

46  28  58 

3086 

44  37  37 

3X00 

42  46  38 

81 XS 

Aldebaran 

£. 

8z  13  40 

ao^ 

79  21  44 

3073 

77  30    4 

ao83 

75  38  42 

3098 

23 

a  Aquilse 

W. 

63  28  25 

a737 

65     4  16 

a735 

66  40  10 

2734 

68  16     5 

2733 

Fomalhaut 

W. 

39  32  25 

343X 

40  54     6 

3351 

42  17  18 

3284 

43  41  48 

3238 

Aldebaran 

E. 

66  26  53 

aiCg 

64  37  38 

3184 

62  48  47 

3303 

61     0  22 

33X8 

PoUux 

£. 

Z08  19    0 

3X84 

106  30     9 

3x98 

104  41  38 

33X3 

102  53  29 

3337 

24 

a  Aquilae 

W. 

76  14  28 

2767 

77  49  39 

2779 

79  24  35 

379X 

80  59  15 

3804 

Fomalhaut 

W. 

50  58  II 

3051 

52  27  21 

3mo 

53  56  56 

3015 

55  26  50 

3004 

Aldebaran 

E. 

52     4  56 

23x3 

50  19  16 

a335 

48  34     7 

2355 

46  49  28 

2378 

PoUux 

E. 

93  58  33 

33x0 

92  12  48 

3337 

90  27  28 

2345 

88  42  34 

2364 

Sun 

E. 

133  37  20 

«S88 

131  58     8 

3605 

130  19  20 

3634 

128  40  58 

2643 

25 

a  Aquilae 

W. 

88  47  52 

188s 

90  20  30 

3904 

91  52  44 

3924 

93  24  33 

2944 

Fomalhaut 

W. 

62  58  48 

2985 

64  29  20 

-987 

65  59  49 

399X 

67  30  13 

3996 

a  Pegasi 

W. 

41  10  15 

2736 

42  46  20 

3735 

44  22  27 

45  58  32 

3729 

Aldebaran 

E. 

38  14  21 

8497 

36  33     3 

a5a3 

34  52  22 

3551 

33  12  19 

3580 

Pollux 

E. 

80    4  46 

2458 

78  22  34 

a477 

76  40  49 

2497 

74  59  32 

25x7 

Sun 

E. 

120  35  29 

8738 

118  59  40 

3759 

117  24  18 

«779 

115  49  22 

2798 

26 

Fomalhaut 

W. 

75    0     5 

3040 

76  29  28 

3053 

77  58  37 

3C64 

79  27  31 

3076 

a  Pegasi 

W. 

53  57  24 

a7<^ 

55  32  40 

•774 

57     7  42 

2785 

58  42  30 

2795 

Pollux 

E. 

66  39  56 

3615 

65     I  22 

3636 

63  23  16 

3656 

61  45  37 

2675 

Sun 

E. 

108     X     8 

3897 

106  28  45 

39x6 

104  56  47 

2933 

103  25  13 

2954 

27 

Fomalhaut 

W. 

86  47  54 

3148 

88  15     5 

3x63 

89  41  58 

3x79 

91     8  32 

3x96 

a  Pegasi 

W. 

66  32  44 

3836 

68     5  59 

3869 

69  38  57 

3883 

71  II  39 

2894 

Pollux 

E. 

53  43  57 

2775 

52     8  56 

2795 

50  34  21 

38x5 

49     0  12 

2835 

Sun 

E. 

95  53  19 

3047 

94  24     5 

3065 

92  55  12 

3082 

91  26  41 

3099 

28 

Fomalhaut 

W. 

98  16  23 

S383 

99  40  56 

3300 

loi     5     7 

33x9 

102  28  57 

3337 

a  Pegasi 

W. 

78  51     6 

a958 

80  22  II 

3970 

81  53     I 

2983 

83  23  36 

2995 

a  Arietis 

W. 

35  20  55 

3885 

36  53  33 

3894 

38  25  59 

2904 

39  58  13 

39x2 

Pollux 

E. 

41  16    4 

0939 

39  44  35 

3963 

38  13  34 

2984 

36  43     I 

3008 

Sun 

E. 

84     9     7 

3x79 

82  42  33 

3x95 

81  16  18 

3209 

79  50  20 

3224 

29 

a  Pegasi 

W. 

90  52  45 

3053 

92  21  52 

3064 

93  50  46 

3074 

95  19  27 

3085 

a  Arietis 

W. 

47  36  31 

a958 

49     7  36 

2967 

50  38  30 

2975 

52     9  14 

2984 

Sun 

E. 

72  44  35 

3289 

71  20  II 

33<» 

69  56     2 

33x3 

68  32     6 

3324 

30 

a  Pegasi 

W. 

102  39  41 

3x35 

104     7     8 

3x45 

105  34  23 

SXS4 

107     I  27 

3x64, 

a  Arietis 

W. 

59  40  22 

3032 

61  10     8 

3028 

62  39  46 

3034 

64     9  16 

1 

3041 

Aldebaran 

W. 

27  14  59 

3x44 

28  42  15 

3138 

30     9  39 

3x33 

31  37     9 

3129 

Sun 

E. 

61  35  28 

3374 

60  12  42 

3383 

58  50    6 

3392 

57  27  40 

3400 

31 

a  Arietis 

W. 

71  35    0 

3066 

73     3  51 

307X 

74  32  36 

3073 

76     X  16 

3078 

Aldebaran 

w. 

38  55  23 

3X«3 

40  23     5 

3x22 

41  50  48 

3X33 

43  18  31 

3X22 

Sun 

E. 

50  37  42 

3436 

49  16     6 

3442 

47  54  37 

3448 

46  33  15 

3454 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Diractioo 
of  Object 

Midnight 

P.L. 

of 
Diff. 

XVh. 

P.U 

of 
Diflf. 

XVIIIh. 

P.L. 
of 
Diff. 

XXIh. 

P.L. 

of 
Diff. 

•        t       m 

0         t         m 

•                      m 

0          t         n 

2% 

Antares 

W. 

107    10    34 

aoRo 

109     2     4 

3093 

110  53  15 

3x06 

112   44      5 

3I20 

Saturn 

W. 

98       I    19 

ao77 

99  52  53 

3090 

loi  44    7 

3X03 

103  35     1 

2Xl8 

a  Aqnitae 

W. 

57     6  56 

a778 

58  41  53 

3763 

60  17  lO 

«75X 

61  52  42 

3743  ; 

0  Arietis 

£. 

40  56    a 

ax3a 

39     5  52 

3149 

37  16     8 

3169 

35  26  53 

3x89 

Aldebaran 

E. 

73  47  39 

axxi 

71  56  56 

3x24 

70     6  33 

3x38 

68  z6  32 

9X53 

as 

0  Aquilae 

W. 

69  51  59 

2738 

71  27  48 

«743 

73     3  31 

3750 

74  39     5 

9758 

Fomalhaut 

W. 

45     7  24 

3x79 

46  33  58 

3137 

48     I  23 

3x03 

49  29  30 

3074 

Aldebaran 

E. 

59    12   22 

2837 

57  24  49 

M55 

55  37  43 

3374 

53  51     5 

3394 

Pollux 

E. 

xoi     5  42 

3343 

99  18  19 

3259 

97  31  19 

3270 

95  44  44 

2299 

24 

a  Aquila 

W. 

82  33  38 

2818 

84     7  42 

t833 

85  41  27 

S849 

87  14  51 

^3807 

Fomalhaut 

W, 

56    56   58 

W5 

58  27  17 

9989 

59  57  44 

2985 

61  28  15 

9984 

Aldebaran 

E. 

45     5  21 

2400 

43  21  46 

3433 

41  38  43 

9447 

39  56  15 

947X 

Pollux 

E. 

86  58     7 

838a 

85  14    6 

340X 

83  30  32 

24x9 

81  47  25 

9439 

Sun 

E. 

127    3     I 

a668 

125  25  30 

368x 

123  48  24 

3700 

122  II  44 

3719 

as 

aAquilse 

W. 

94  55  56 

•965 

96  26  52 

9987 

97  57  21 

.3009 

99  27  22 

3Q33 

Fomalhaut 

W. 

69    0  31 

3003 

70  30  40 

30x0 

72     0  40 

30x9 

73  30  29 

9090 

a  Pegasi 

W. 

47  34  34 

3733 

49  10  30 

a739 

50  46  18 

9747 

52  21  56 

9754 

i^debaran 

E. 

31  32  56 

a6xo 

29  54  15 

3643 

28  16  18 

3678 

26  39     9 

2716 

Pollux 

E. 

73  18  42 

3536 

71  38  19 

2556 

69  58  24 

3576 

68  18  56 

9596 

Sun 

E. 

114  14  52 

28x8 

I 12   40   48 

3838 

III     7     9 

3838 

109  33  56 

9877 

36 

Fomalhaut 

W. 

80  56  10 

3090 

82  24  32 

3x04 

83  52  37 

31x9 

85  20  24 

3139 

a  Pegasi 

W. 

60  17     4 

3807 

61    51    23 

38x9 

63  25  26 

«8sx 

64  59  13 

3844 

Pollux 

E. 

60     8  24 

9695 

58   31    38 

37x5 

56  55  18 

«733 

55  19  24 

9755 

Sun 

E. 

XOI  54    3 

8973 

100   23    17 

9993 

98  52  55 

90XX 

97  22  56 

9099 

%7 

Fomalhaut 

W. 

92  34  46 

33x3 

94    0  40 

3329 

95  26  15 

3947 

96  51  29 

3964 

a  Pegasi 

W. 

72  44     5 

3907 

74  16  15 

3930 

75  48    8 

3933 

77  19  45 

9946 

PoUux 

E. 

47  26  30 

a855 

45  53  14 

3876 

44  20  24 

3896 

42  48     0 

39x8 

Sun 

E. 

89  58  30 

3xx6 

88  30  40 

3133 

87     3  10 

3x48 

85  35  59 

3x64 

38 

Fomalhaut 

W. 

103  52  26 

3356 

105  15  33 

S37<* 

106  38  17 

3395 

108     0  39 

34x9 

a  Pegasi 

W. 

84  53  55 

3007 

86  23  59 

30x8 

87  53  49 

3<«o 

89  23  24 

3049 

fl  Arietis 

w. 

41  30  16 

393a 

43     2     7 

S93X 

44  33  47 

3940 

46     5  15 

3950 

Pollux 

E. 

35  12  58 

3P33 

33  43  25 

3059 

32  14  25 

3087 

30  45  59 

3XX7 

Sun 

E  . 

78  24  39 

3337 

76  59  14 

3353 

75  34     6 

3365 

74    9  13 

9977 

29 

a  Pegasi 

W. 

96  47  55 

3096 

98  z6  zo 

3x06 

99  44  12 

3xx6 

loi  12     2 

9x35 

a  Arietis 

w. 

53  39  47 

399a 

55  10  10 

3000 

56  40  23 

3007 

58  10  27 

90x4 

Sun 

E. 

67     8  22 

3333 

65  44  51 

3345 

64  21  32 

3396 

62  58  25 

3365 

30 

0  Pegasi 

W. 

108  28  19 

3173 

109  55    0 

3x83 

III  21  31 

3X9X 

112   47    51 

3300 

0  Arietis 

W. 

65  38  38 

3<H7 

67     7  53 

3053 

68  37     2 

9057 

70     6     4 

3063 

Aldebaran 

W. 

33     4  43 

3137 

34  32  20 

31*4 

36     0     0 

3x34 

37  27  41 

3x33 

Sun 

E. 

56     5  23 

3408 

54  43  15 

34x5 

53  21  16 

9413 

51  59  25 

3430 

31 

a  Arietis 

W. 

77  29  52 

308a 

78  58  23 

3089 

80  26  51 

9087 

81  55  16 

909X 

Aldebaran 

W. 

44  46  14 

3X32 

46  13  57 

3x33 

47  41  39 

3X38 

49     9  22 

9x93 

Sum 

£. 

45  11  59 

S4te 

43  50  50 

3464 

42  29  46 

3470 

41     8  48 

9474 

ID 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 

1 

1 

Sidwe^ 

Time  of 
Semi- 
diameter 

Passing 
Meridian. 

Squnfiooor 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

DiftlMr 
I  Hour. 

ApptrMkt 
Right  Ascension. 

Diir.for 
I  Hour. 

Apparent 
Declination. 

DifLfor 
X  Hoar. 

diameCOT. 

Frid. 

Sat. 
SUN. 

I 

3 

3 

h     m       ■ 
10  41    38.66 
10  45    16.25 
io»48  53.58 

t 
9.072 
9.060 
9.050 

0          •         «r 

N.  8  16  31.1 
7  54  39-8 
7  32  408 

m 

-54-47 
54.80 

55.12 

m 

15  53-60 
15  53.83 
15  54-06 

64.42 
64.38 
64-34 

0      5.06 
0   23.97 
0   43.14 

■ 
0.78a 
0.793 
0.804 

Mon. 
Tues. 
Wed. 

4 
5 
6 

10  5a   30.65 
ID   56      7.48 
ID   59    44.08 

9.040 
9.030 
9.021 

7  10  34.4 

6  48  3I.O 

6  26    i.o 

-55.42 
55.70 
55.97 

15  5429 
15  54-53 
15  54-77 

64.30 
64.26 
64.23 

I      2.57 
I    22.24 
I    42.14 

0.814 
0.824 
0.833 

Thur. 
Frid. 
Sat 

7 

8 

9 

II     3  20-47 
II     6  56.66 
II  10  32.67 

9.012 
9.004 
8.997 

6    3  34-7 
541    2.3 
5  18  24.4 

-56.23 

56.47 
56.69 

15  55.02 

IS  55.27 

15  55.52 

64.20 
64.17 
64.15 

2      2.25 
2   22.56 
2   43.04 

0.842 
0.850 
0.857 

SUN. 

Mon. 

Tues. 

lO 

II 
la 

II  14    8.51 
II  17  44.20 
II  21  19.77 

8.991 
8.985 
8.980 

4  55  411 
4  32  53-0 
4  10    0.9 

-56.90 
57.  i  I 
57-29 

15  55-77 
15  56.03 
15  56.29 

6413 
64.11 
64.09 

3    3.70 
3  24.50 
3  45.43 

0.864 
0.870 
0.875 

Wed. 
Thur. 
Frid. 

13 
15 

II  24  55.22 
II  28  30.58 
II  32    5.86 

8.975 

8.971 
8.969 

3  47    3-2 
3  24    2.1 

3    057-4 

-57.46 
57.62 

57.77 

15  56.56 
15  56.82 
15  57.08 

64.08 
64.07 
64.06 

4    6.48 
4  27.61 
4  48.82 

x>.879 
0.883 
0.885 

Sat 

SUN. 

Mon. 

i6 

17 
i8 

II  35  41.10 
II  39  16.30 
II  42  51-51 

8.968 
8.967 
8.967 

2  37  49-4 
2  14  38.4 
I  51  24.6 

-57.90 
58.02 
58.13 

15  57.35 
15  57.62 

IS  57.88 

64.06 
64.06 
64.06 

5  10.08 

5  31.37 
5  52.66 

0.886 
0.887 
0.887 

Tues. 
Wed. 
Thur. 

19 

20 
31 

II  46  26.73 
II  50     1.99 
II  53  37.32 

8.968 
8.970 
8.974 

I  28    8.5 
I    450.2 
0  41  30.2 

-58.22 
58.30 
58.37 

15  58.15 
15  58.41 
15  58.68 

64.07 
64.08 
64.09 

6  1394 
6  35.17 
6  56.34 

0.886 
0.884 
0.880 

Frid. 

Sat 

SUN. 

22 
23 
24 

11  57  12.74 

12  0  48.27 
12     4  23.95 

8.979 
8.984 
8.990 

N.  0  18    8.7 

S.  0    5  13.9 

0  28  37.4 

-58.42 
58.46 
58.49 

15  58.95 

15   59-22 

15  59.48 

64.11 
64.13 
64.15 

7  1741 
7  38.37 
7  59.19 

0.875 
0.870 
0.864 

Mon. 
Tues. 
Wed. 

25 
26 
37 

12    7  59.78 
12  II  35.80 
12  15  12.02 

8.997 
9.005 

9.014 

052    1.3 
I  15  25.3 
I  38  49-2 

-58.50 
58.50 
58.49 

15  59.75 

16  O.OI 

16    0.28 

64.17 
64.20 
64.23 

8  19.85 

8  40.33 

9  0.60 

0.857 
0.849 
0.840 

Thur. 
Frid. 
Sat. 

28 
29 

30 

12  18  48.48 
12  22  25.18 
12  26     2.14 

9.024 

9.035 
9.046 

2    2  12.5 

2  25  34.9 

3  48  56.1 

-58.46 
58.41 
58.35 

16  0.55 
16    0.82 

16     1.09 

64.26 
64.29 
64.33 

9  20.65 

9  40.45 
9  59.98 

0.830 
0.820 
0.809 

SUN. 

31 

12  29  39.39 

9.058 

S.   3  12  15.5 

-58.27 

16  1.37 

64.37 

10  19.23 

0.796 

Non.-TI 

Tl 

Isame 

txeaig 
sou 

lan  time  of  temidlameter  passi 
n  —  prefixed  to  the  honrlj  eh 
th  declinations  increasing. 

ng  may  be  found  by  subtractic 
ange  of  declination  indicates  1 

ig  o^.iS  from  the  sidereal  1 
hat  north  declinations  ar< 

ime. 

B  decreasing ; 
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AT  GREENWICH  MEAN  NOON. 


"8 


THE  SUN'S 


Apparent 
Right  Ascentioa 


Diftfor 
I  Hoar. 


Appmrsnt 
DeclinmUon. 


DifLfor 
X  Hour. 


Bqnatloo  of 

Tim% 

tob« 

Added  to 

MeanTlmA 


DlfLfor 
iHonr. 


Sidereel 

Tlme^ 

or 

Right  Aecention 

of 

If  eon  Sua 


Frid. 
Sat. 

MOQ. 

Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SC/N. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 


ha        t 

o  41  38.67 
o  45  16.31 
o  48  53.69 

o  52  30.81 
o  56    7.68 

0  59  44-33 

X     3  20.77 

1  6  57.01 
I  10  33.07 

z  14  8.97 
I  17  44.71 
I  21  20.33 

I  24  55.83 
I  28  31.24 
1  32     6.58 

I  35  41-87 
I  39  17.13 
I  42'  52.38 

I  46  27.66 
I  50  2.97 
I  53  38-35 

1  57  13-83 

2  o  49.42 

a    4  25-15 

2  8  1.03 
2  II  37.10 
2  15  13.38 

2  18  49.88 
2  22  26.63 
2  26     3.65 

2  29  40.95 


• 
9.075 
9.063 
9.05a 

9.042 
9.032 
9.023 

9.014 
9.006 
8.999 

8.993 
8.987 
8.982 

8.977 
8.973 

8.971 

8.970 
8.969 
8.970 

8.971 
8.973 
8.976 

8.981 
8.986 
8.992 

8.999 
9.007 
9.016 

9.026 

9.037 
9.049 

9.061 


N.  8  16  31.0 

7  54  39.4 
7  32  40.1 

7  xo  33.4 
6  48  19.7 
6  35  59.4 

6  3  32.7 
5  41  0.0 
5  18  21.7 

4  55  38.2 
4  32  49.7 
4    9  56.6 

3  46  59-2 
3  23  57-8 
3    o  52.7 

2  37  44-4 
2  14  33.0 
I  51  18.9 

I  28     2.4 

1  4  43.8 
o  41  23.4 

N.  o  18     1.6 

S.   o    5  21.4 

o  28  45.2 

0  52    9.4 

1  15  33-8 

1  38  58.0 

2  2  21.6 
2  25  44.4 
2  49    5.8 

S.   3  12  25.6 


-54.48 
54.81 
55.13 

-55-43 

.  55.71 

55-98 

-56.24 
56.48 
56.70 

-56.91 
57." 
57-30 

-57-47 
57.63 
57.78 

-57.91 
58.03 

58.14 

-58.23 
58.31 
58.38 

-58.43 
58.47 
58.50 

-58.51 
58.51 
58.50 

-58.47 
58.42 
58.36 

-58.28 


m       t 

o  5.06 
o  23.97 
o  43.15 


2.58 

22.26 
42.16 

2.28 
22.59 
43.08 


3  3.74 
3  24.55 
3  45-49 


6.54 
27.68 

48.89 

10.16 
31.45 
52.75 

14.03 
35.26 
56.44 


7  17.51 
7  38.48 

7  5930 

8  19.97 

8  40.45 

9  0.73 

9  20.78 

9  40-58 
10    0.12 

10  19.37 


t 
0.782 

0.793 
0.804 

0.8x5 
0.825 
0.834 

0.842 
0.850 
0.857 

a864 
0.870 
0.875 

0.879 
0.882 
0.885 

0.887 
0.887 
0.887 

0.886 
0.884 
a88o 

0.876 
0.871 
0.864 

0.857 
0.849 
0.840 

0.830 
0.820 
0.808 

0.796 


h      m       ■ 

o  41  43.73 

o  45  40.29 

o  49  36.84 

o  53  33.39 

0  57  29.94 

1  I  26.50 

I  5  23.05 
I  9  19.60 

I  13  16.16 

I  17  12.71 

I  21  9.26 

I  25  5.82 

I  29  2.37 

I  32  58.92 

I  36  55-48 

I  40  52.03 

I  44  48.58 

I  48  45.13 

I  52  41.69 

1  56  38.24 

2  o  34.79 

2  4  31.34 
2  8  27.90 

2  12  24.45 

2  16  21.00 

2  20  17.55 

2  24  14.11 

2  28  10.66 

2  32  7.21 
3-76 


2  36 


12  40  0.32 


NoTs.— The  temidiameter  for  mean  noon  may  be  aesamed  the  lame  at  tliat  for  apparent  noon. 

The  aiffn  —  prefixed  to  the  boarly  change  of  decliuation  indicates  that  north  declinatioiM  are 
decreasing ;  tenth  declinations,  increasing. 


Diff.  for  X  Honr, 
+  9'.8565. 
(Table  UI.) 
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ITT. 


AT  GREENWICH  MEAN  NOON. 


I 
I 

& 


THE  SUN'S 


TRUB  LONGITUDE. 


Diff.for 
I  Hour. 


LATITUDB. 


Logftrithm 

of  the 

Radias  Vector 

of  the 

Berth. 


Dlff.for 
z  Hoar. 


Mean  Time 

of 

Sidereal  Nooo. 


I 
2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 
27 

28 
29 
30 

31 


244 

245 

246 

247 
248 
249 

250 

251 
252 

253 

254 
255 

256 

257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


158  48  14.3 

159  46  22.4 

160  44  32.3 

161  42  44.1 

162  40  57.7 

163  39  13.0 

164  37  30-0 

165  35  48.7 

166  34    9.0 

167  32  30.9 

168  30  54.3 

169  29  19.4 

170  27  46.0 

171  26  14.2 

172  24  44.1 

173  23  15.6 

174  21  48.8 

175  20  23.9 

176  19    0.8 

177  17  39.6 

178  16  20.4 

179  15     3-3 

180  13  48.3 

181  12  35.6 

182  II  25.0 

183  10  16.8 

184  9  10.9 

185  8     7.2 

186  7     5.9 

187  6    6.9 

188  5  10.0 


47  22.6 
45  30.6 
43  40-4 


41 
40 

38 


52.1 
5.6 

20.8 


36  37-7 
34  56.3 
16.5 


33 

31 
30 
28 


38.3 

1.6 

26.6 


26  53.1 

25  21.2 

23  51.0 

22  22.4 

20  55.5 

19  30.5 

18  7.3 

16  46.0 

15  26.7 

14  9-5 

12  54.4 

II  41.6 

10  30.9 

9  22.6 

8  16.6 

7  12.8 

6  11.5 

5  12.4 

4  15-4 


4530 
45-37 
45-45 

45-53 
45.60 

<5-67 

45-74 
45-81 
45.88 

45.95 
46.01 
46.08 

46.14 
46.21 
46.28 

46.35 
46.42 
46.50 

46.58 
46.66 
46.74 

46.83 
46.92 
47.OX 

47.11 
47.20 
47.30 

47.40 
47-49 
47.59 

47.68 


—  0.50 
0.60 
0.68 

—  0.75 
0.78 
0.77 

-0.74 
0.68 
0.60 

-0.49 

0.37 
0.24 

—  O.IO 

+  0.03 
0.15 

+  0.24 
0.32 
0.37 

+  0.39 
0.37 
0.33 

+  0.26 
0.16 

+  0.05 

—  0.07 
0.20 

0.33 

—  0.45 
0.56 
0.64 

—  0.71 


0.0038107 
0.0037069 
0.0036017 

0.0034946 

0.0033859 
0.0032756 

0.0031637 
0.0030502 
0.0029354 

0.0028194 
0.0027022 
0.0025839 

0.0024648 
0.0023453 
0.0022251 

0.0021046 
0.0019838 
0.0018629 

0.0017422 
0.00162 1 3 
0.0015006 

0.0013798 
0.00 1 259 1 
0.0011383 

0.0010176 
0.0008967 
0.0007755 

0.0006540 
0.0005321 
0.0004096 

0.0002867 


-42.9 
43.6 
44-2 

-44-9 
45.6 
46.3 

-47.0 
47.6 
48.1 

-48.6 
49.0 
49-4 

-49.7 
49.9 
50.x 

-50.3 
50.4 
50.4 

-50.3 
50.3. 
50.3 

-50.3 
50.3 
50.3 

-50.3 
50.4 
50.6 

-50.7 
50.9 
5I.I 

-51-4 


b  m   e 

3  16  5.49 

3  12  9.58 

3  8  13.68 


3  4  17.77 
3  o  21.86 
2  56  25.95 


2  52  30.05 

2  48  34- 14 

2  44  38.23 

2  40  42.32 

2  36  46.42 

2  32  50.51 

2  28  54.60 

2  24  58.70 
2  21  2.79 

2  17  6.88 

2  13  10.98 

2  9  15.07 

2  5  19.16 

2  I  23.26 

X  57  27.35 

I  53  31-44 

I  49  35-54 

I  45  39-63 

I  41  43.72 

I  37  47.82 

I  33  51.91 

I  29  56.00 

I  26   O.IO 

I  22  4.19 
II  18  8.28 


NoTB/— Tlie  nvmbera  in  eolunm  k  eorreepond  to  the  true  equinox  of  the  date;  la  eolamn  k'  to  the  mean 
eqninos  of  January  o.'a 


Diff.  for  z  Hour, 
-.9>.8296. 
(Table  ID 
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GREENWICH  MEAN  TIME. 

1 

1 

THE  MOON'S 

8BU10UUBTBIL 

HORIZONTAL  PAKALLAX. 

UPPER  TRANSIT. 

AG& 

Noon, 

lUdnlcht 

Noon. 

Dlfl.fcr 
I  Honr. 

Midnight 

DiiLfor 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.for 
I  Hour. 

Noon. 

I 

3 

3 

*         m 
14    46.1 
14    44.2 
14    44.1 

*       • 

H  44-9 
14  44.0 

14  44-7 

9         m 

54    5-4 
53  58.4 
53  58.0 

m 

-0-44 
-O.X5 

40.XZ 

•         m 

54     i-o 

53  57.4 

54  ox> 

m 
-<l.29 
-0.02 
40.23 

h        m 
22      0.3 

22  43.0 

23  24.5 

m 
X.81 

x-75 
X.7X 

d 
26.0 
27.0 
28.0 

4 
5 
6 

14  45-6 
14  48.5 

14  537 

14  46.9 
H  50-4 
H  55-3 

54    3-4 
54  I4-0 
54  29-4 

'40.34 
0.55 
0.74 

54    8.1 
54  ai.x 
54  38.9 

40.44 
0.64 
0.84 

6 

0    5-5 
0  46.8 

X.7X 
x-74 

29.0 
0.4 
1.4 

7 
8 

9 

14  58.2 

15  50 
15  131 

15     1.4 
15    8.9 

15  17-7 

54  49-6 

55  146 
55  44-5 

+0.^4 
1.X4 

x-35 

55  1.5 

Sb  28.9 

56  1.4 

4-X.O4 
X.25 

X.46 

1  29.2 

2  13-5 

3  03 

X.80 
X.89 
a.oi 

2.4 

3-4 
4.4 

lO 

II 

12 

15  22.7 
15  33-6 
15  45.6 

15  28.0 
15  39-5 
X5  51-9 

.56  19.6 

56  59-6 

57  43-7 

+1.57. 
1.76 
1.90 

56  39.0 

57  21.2 

58  6.9 

4-X.67 

X.84 
X.94 

3  50.3 

4  43.5 

5  39.5 

a.x5 

S.28 
3.38 

54 
6.4 

7.4 

13 
15 

15  58.3 

16  10.9 
16  22.5 

i6    4.7 
16  16.9 
16  27.6 

58  30-3 

59  16.8 

59  59-4 

4-X.96 
1.88 
X.63 

58  53.8 

59  38.9 

60  17.9 

+194 
X.78 

X-43 

6  37.4 

7  35.7 

8  33-3 

a-43 
a.42 
a.37 

8.4 

9.4 
10.4 

i6 

17 
i8 

16  31.9 
16  37.7 
16  39.1 

16  35-3 
16  39.0 

16  37-9 

60  33-7 

60  55.1 

61  ai 

4-X.X8 
40.56 
-0.16 

60  46.2 
60  59.8 
60  55.9 

40.89 
+0.21 
-0.54 

9  29.4 

10  24.1 

11  17.6 

a-3x 
2.25 
2.22 

1 1.4 
12.4 
13.4 

19 

20 
21 

16  35-5 
16  27.4 

16  155 

16  32.0 
16  21.8 
16    8.6 

60  47.2 
60  17.3 
59  33-7 

-0.90 

X.55 

2.03 

60  34.2 
59  56.9 
59     8.2 

-X.25 

X.82 
2.X9 

12  io«7 

13  4-0 
13  58.0 

2.2X 
a.23 
a.26 

14.4 

15.4 
16.4 

22 
23 
24 

16     1.2 

15  45-9 
15  310 

15  53-6 
15  38.3 
15  24.0 

58  41-3 
57  45-0 
56  50-1 

-a.29 
a-34 
2.20 

58  X3-2 
57  I7-I 
56  24.3 

-a.  34 
a.29 
2.08 

14  52.6 

15  47.3 

16  41.5 

2.28 
2.26 
a.23 

17.4 
18.4 
19.4 

35 
26 
27 

15  174 
15     5-9 
14  56.9 

15  "3 
15      I.O 

14  53-4 

56    0.2 
55  17-9 
54  44-8 

-X.93 

1.58 
X.17 

ss  37.9 

55    0.1 
54  32.0 

-X.76 
X.38 
0.97 

17  340 

18  24.3 

19  12.0 

a.x5 

2.04 
x.94 

20.4 
21.4 
22.4 

28 
29 
30 

14  50.6 
14  46.9 
14  45-7 

14  48.4 
14  46.0 
14  46.0 

54  ai-6 
54    8.1 
54    3-8 

-0.76 

-0.37 
0.00 

54  13.7 
54    4-9 
54    4-8 

-0.56 
-0.18 
40.16 

19  57.3 

20  40.5 

21  22.4 

x.84 
X.77 
x-73 

23.4 

24.4 

25.4 

31 

14  46.8 

14  48.0 

54    7-7 

40.31 

54  12.3 

40.45 

22    3.7 

X.72 

26.4 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diftfor 

Declination. 

Diff.  tor 

Hour. 

Right 

Diff.  for 

Doclination. 

Diftfor 

AtcensioD. 

I  Minute. 

1  Minute. 

Aiconsion. 

X  Minute. 

z  Minute. 

FRIDAY  1. 

SUNDAY  3. 

b     m      • 

8 

•           90 

• 

h    m       • 

t 

•                  m 

m 

O 

8     2  33.08 

i.99«3 

N.17  43  X4.9 

8.X55 

0 

9  34  45.66 

X.8633 

N.IO    0  14.5 

10.867 

I 

8     4  32.52 

X.9889 

17  35     3.4 

8.337 

I 

9  36  37.34 

X.8604 

9  49  21.3 

10.907 

2 

8     6  31.75 

1.9835 

17  26  47.6 

8.399 

2 

9  38  28.91 

1.8587 

9  38  25.7 

10. 946 

3 

8     8  30.78 

1.9833 

17  18  27.5 

8.371 

3 

9  40  20.38 

1.8569 

9  27  27.8 

XO.983 

4 

8  xo  29.61 

1.9789 

X7  10    3.1 

8.44« 

4 

9  42  11.74 

1.855a 

9  16  27.7 

IX.02X 

5 

8  X2  28.25 

X.9737 

17     I  34.4 

8.513 

5 

9  44     3.00 

1.8535 

9     5  25.3 

11.057 

6 

8  X4  26.69 

1. 97*3 

16  53     1.5 

8.583 

6 

-9  45  54.16 

X.8519 

8  54  20.8 

11.093 

7 

8  16  24.93 

I. 9691 

16  44  24.5 

8.65X 

7 

9  47  45.23 

1.8503 

8  43  14. 1 

XX.X38 

8 

8  18  22.99 

X.9659 

16  35  43.4 

8.7x9 

8 

9  49  36.20 

X.8488 

8  32     5.4 

ZX.X63 

9 

8  20  20.84 

1.9637 

16  26  58.2 

8.787 

9 

9  51  27.09 

1.8474 

8  20  54.6 

XX. 197 

xo 

8  22  18.50 

X.9S94 

16  x8     9.0 

8.853 

10 

9  53  17.89 

X.8460 

8     9  41.7 

ZZ.33X 

IX 

8  24  X5.97 

1.956a 

16     9  X5.8 

8.930 

II 

9  55     8.61 

X.8446 

7  58  26.9 

XX. 863 

12 

8  26  13.25 

x.9S3a 

x6    0  x8.6 

8.985 

12 

9  56  59.24 

1.843a 

7  47  10.2 

IZ.394 

13 

8  28  XO.35 

l.95or 

15  51  17.6 
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• 

h    m       »            a          i        *       '       *     1        " 

O 

I 

8  36  35-49 
8  38  31.66 

1.9377 
1.9347 

N.14  59  48.7 
14  50  32.4 

9.949 

9.301 

0 

10    6  50.48       1.840a  IN.  6  39  30.8  !    11.359 

2 

8  40  27.65 

1.9317 

14  41   12.6 

9.360 

3 

8  42  23.47 

i.9a87 

X4  31  49.2 

9.4x8 

4 

8  44  19.10 

1.9357 

14  22  22.4 

9.475 

5 

8  46  14.56 

x.9afl9 

14  12  52.2 

9.53a 

6 

8  48     9.85 

X.990X 

14    3  18.5 

9.589 

7 

8  50    4.97 

1.9x79 

X3  53  41.5 

9.644 

8 

8  51  59.9a 

1.9x43 

13  44     1.2 

9.698 

9 

8  53  54.71 

1.91x8 

13  34  17.7 

9.753 

lO 

8  55  49.34 

1.9091 

X3  24  30.9 

9.807 

II 

8  57  43.80 

i.9ofi« 

13  14  40.9 

9.860 

12 

8  59  38.11 

1.9038 

13     4  47.7 

9.9x9 

13 

9     I  32.26 

x.9oia 

12  54  51.5 

9.96a 

14 

9     3  26.26 

X.8987 

12  44  52.2 

10.013 

15 

9     5  20.10 

1.8969 

12  34  49.9 

XO.063 

i6 

9    7  13.80 

1.8937 

12  24  44.6 

XO.X13 

17 

9    9     7.35 

1.891s 

12  14  36.3 

10.163 

PHASES  OF  THE  MOON. 

i8 

9  II     0.76 

1.8890 

12    4  25.1 

10.9X0 

19 

20 

9  12  54.03 
9  14  47.16 

1.8867 
1.8844 

II  54  "•! 
II  43  54.2 

10. 957 
10. 304 

21 

9  16  40.16 

i.88sa 

"  33  34.6 

10.350 

d     h      m 

22 

9  18  33.03 

1.8801 

II    23    12.2 

XO.397 

• 

New  Moon    ....  Sept.      4  15  33.0 

23 

9  ao  25.77 

1.8779   N.I  I   12  47.0 

10.44a 

1> 

First  Quarter    .....     12    9  49.2 

C  A' 

TTTP"nA"V    ^^ 

0 

c 

Full  Moon 10    0  ^i. « 

O 

9  22  18.38 

1  UKJJii 

1.8758 

N.ii     2  19.2 

10.485 

Last  Quarter 26     3     2.6 

I 
2 

9  24  10.87 
9  26     3.23 

X.8737 
1.8717 

10  51  48.8 
10  41  15.8 

10.598 

10.579 

3 

9  27  55.48 

1.8698 

10  30  40.2 

10.6x4 

d       h 

4 

9  29  47.61 

1.8680 

10  20     2.1 

10.656 

c 

Apogee Sept.       2  13.4 

5 
6 

7 
8 

9  31  39.64 

1.8669 

10    9  21.5 

10.697 

c 
c 

Perieee     ..•••...      17  18.  o 

9  33  31.55 
9  35  23.35 
9  37  15.05 

1.8643 
1.8693 

1.8606 

9  58  38.5 
9  47  53.0 
9  37     5.2 

XO.737 

10. 777 
10.8x6 

Aooeree     ...••.••     90    0.0 

**^*'^'»*»          .....•••           J*'         W.  V 

9 

9  39     6.65 

1.859a 

9  26  15. 1 

XO.854 

lO 

9  40  58.15 

1.8575 

9  15  22.7 

10.899 

II 

9  42  49.55 

1.8559 

9    4  28.0 

10.999 

12 

9  44  40.86 

1.8544 

8  53  31.2 

10.965 

13 

9  46  32.08 

1.8530 

8  42  32.2 

11.001 

14 

9  48  23.22 

1.8516 

8  31  31.1 

11.037 

1   15 

9  50  14.27 

1.8509 

8  20  27.8 

11.079 

i6 

9  52     5.24 

1.8488 

8     9  22.5 

11.105 

17 

9  53  56.13 

X.8476 

7  58  15.2 

11.138 

i8 

9  55  46.95 

l-846« 

7  47     5.9 

11.171 

19 

9  57  37.70 

1.8459 

7  35  54.7 

XX.903 

20 

9  59  28.38 

1.844a 

7  24  41.6 

XI. 934 

21 

10     I  19.00 

1.8431 

7  13  26.6 

11.966 

22 

10    3     9.55 

1.8490 

7     2    9.7 

11.996 

33 

10     5    0.04 

1.8411  1       6  50  51. 1 

xx.3a4 

24 

10     6  50.48 

1.840a   N.  6  39  30.8 

1 

xx.35« 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCBa 

1| 

Nam«  and  Directioii 

Noon, 

P.L. 

of 

Illb. 

P.I. 

of 

Vlh. 

P.I. 

of 

IXh- 

P.U 

of 

of  Objaet 

Diff. 

Diff. 

Diff. 

DUL 

•          • 

•        f        m 

•        »        m 

•        *        m 

z 

aArietis 

W. 

83  23  37 

9m 

84  51  55 

ms 

86  ao  XX 

9096 

87    48    25 

9098 

Aldebaran 

W, 

50  37    4 

3XS3 

5«    4  46 

3I«S 

53  3a  a8 

3X33 

55    0  10 

3133 

Sun 

E. 

39  47  55 

34«o 

38  27    8 

3484 

37    6  26 

3489 

35  45  50 

3494 

8 

aArietis 

W. 

95    9  Z3 

SI08 

96  37  20 

SWt 

98    5  a7 

sua 

99  33  34 

3X0i 

Aldebaran 

W. 

62  18  50 

SII9 

63  46  37 

Stx8 

65  14  25 

3x17 

66  42  14 

3115 

Sum 

E. 

99    4  la 

MM 

27  44  XX 

3SS7 

26  24  17 

SS35 

25    4  31 

3943 

6 

Sun 

W. 

15  45  33 

SSS4 

17    4  58 

S5i« 

x8  25    2 

9489 

19  45  38 

3464 

Jupiter 

E. 

38  46     5 

S084 

37  17  36 

3fl8i 

35  49    3 

9078 

34  20  27 

9077 

Antares 

E. 

69  28  41 

•991 

67  58  17 

•0BS 

66  27  46 

3980 

64  57     8 

2974 

Saturn 

E. 

78  49  12 

a996 

77  18  54 

«90 

75  48  29 

<98S 

74  17  57 

«979 

a  Aquilae 

E. 

"9  59  31 

3ft7 

X18  41  37 

9614 

XX7  23  x8 

359X 

"6     4  34 

3570 

7 

Sun 

W. 

26  34  45 

3S73 

27  57  3a 

3350 

29  20  35 

3346 

30  43  53 

3333 

Antares 

E. 

57  22  10 

■945 

55  50  48 

nfi 

54  19  17 

9931 

52  47  38 

9934 

Saturn 

E. 

66  43  2JS 

1948 

65  12     8 

394* 

63  40  42 

<935 

62     9     7 

9998 

a  Aquilae 

E. 

109  25  20 

3476 

108    4  29 

3460 

X06  43  20 

3444 

X05  2x  53 

3430 

8 

Sun 

W. 

37  43  54 

Sa76 

39     8  34 

3t64 

40  33  a8 

3t53 

41  58  34 

3S4S 

Antares 

E. 

45    7  13 

a8go 

43  34  41 

•88s 

42    8    0 

•875 

40  29     9 

9867 

Saturn 

E. 

54  28  58 

■891 

52  56  28 

a88s 

51  a3  47 

•875 

49  50  56 

9867 

a  Aqnilae 

E. 

98  30  44 

3365 

97     7  47 

335« 

95  44  36 

334a 

94  2«  13 

3332 

9 

Sun 

W. 

49     7  a6 

3x85 

50  33  53 

3174 

52    0  33 

3163 

53  27  28 

3150 

Antares 

E. 

32  42  «7 

a889 

31     837 

•8tx 

29  34  37 

t8i4 

28    0  27 

9807 

Saturn 

E. 

42     3  58 

fltea 

40  30    0 

a8zs 

38  55  49 

3804 

37  21  26 

■795 

a  Aquilae 

E. 

87  ai  25 

3a85 

85  56  56 

3*77 

84  32  18 

3970 

83     7  32 

32^ 

Fomalhaat 

E. 

1X3  22  Z2 

SS50 

XII   58  58 

33*9 

ixo  35  20 

33fl8 

X09  IX  x8 

9988 

lO 

Sun 

W. 

60  45  40 

S088 

62  X4    4 

3076 

63  42  43 

3063 

65  IX  38 

3049 

Spica 

W, 

25  48  IX 

«743 

27  23  54 

•729 

28  59  55 

37x6 

30  36  13 

9703 

Mars 

W. 

25  35  36 

3006 

27     5  16 

3008 

28  35  19 

2989 

30     5  45 

9972 

a  Aquile 

E. 

76     I  48 

3236 

74  36  22 

S«33 

73  10  52 

3331 

71  45  19 

3998 

Fomalhaut 

E. 

102    5  30 

3198 

100  39  18 

3183 

99  "  47 

3x66 

97  45  57 

3150 

a  Pegasi 

£. 

X28   50      4 

fl9x8 

X2X  x8     8 

agoi 

"9  45  50 

3883 

X18  13  10 

9866 

XX 

Sun 

W. 

72   40   25 

1981 

74  "     2 

9966 

75  41  57 

3959 

77  13  10 

■938 

Spica 

W, 

38   42    12 

9636 

40  20  18 

9633 

41  58  43 

8608 

43  37  27 

■595 

Mars 

W. 

37  43  19 

•889 

39  15  52 

2873 

40  48  46 

3856 

42  22     I 

•841 

Jupiter 

W, 

23  32  X3 

9779 

25     7  18 

9750 

26  4a  52 

3738 

28  18  55 

■707 

a  Aquilae 

E. 

64  37  20 

3334 

63  "  51 

3«38 

61  46  27 

3945 

60  21   IX 

3953 

Fomalhaat 

E. 

90  27  X9 

3081 

88  58  46 

3068 

87  29  57 

3056 

86     0  53 

3044 

a  Pegasi 

E. 

no  24  x8 

t783 

X08  49  28 

3766 

107  14  16 

3750 

105  38  43 

■735 

IS 

Sun 

W. 

84  53  57 

a863 

86  27     5 

a847 

88    0  32 

•831 

89  34  20 

•815 

Spica 

W. 

51  55  52 

a5«4 

53  36  32 

2509 

55  17  33 

3494 

56  58  54 

9480 

Mars 

W. 

50  13  24 

<76i 

51  48  43 

2744 

53  24  24 

•799 

55    0  26 

■713 

Jupiter 

W. 

36  25  42 

•615 

38     4  17 

2598 

39  43  15 

3580 

4X  22  37 

■564 

a  Aquilae 

E. 

53  18     7 

33*9 

51   54  29 

3353 

50  31  X9 

3381 

49     8  41 

94x4 

Fomalhaut 

E. 

78  32  15 

•996 

77     I  57 

3988 

75  31  29 

398Z 

74     0  52 

■975 

a  Pegasi 

E. 

97  35  48 

«657 

95  58  II 

■643 

94  20  14 

•637 

92  41  56 

■6X9 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCBa 

'4 

Name  and  DlreedOB 
of  Object 

Midnight 

P.L. 

of 

DiflL 

XVh. 

P.U 

of 

XVIIIh. 

P.L. 

of 
DiflL 

XXIh. 

P.L. 

of 
XMfl. 

•     »     • 

•      »      » 

•         *         m 

•          »       m 

I 

aArietiB 

W. 

89  16  37 

9099 

90  44  48 

3101 

92    12   57 

Sioi 

93  41     5 

SIOI 

Aldebaran 

w. 

56  27  53 

SIM 

57  55  36 

Siix 

59  23  ao 

SXM 

60  5z     5 

Siso 

Sun 

£. 

34  25  19 

S499 

33    4  54 

3504 

31  44  34 

SSO9 

30  24  ao 

S5I5 

a 

aArietis 

W. 

loi     I  41 

Sioi 

Z02  29  49 

SIOI 

103  57  57 

3IOI 

Z05  a6    6 

S099 

Aldebaran 

W. 

68  zo     5 

SIM 

69  37  58 

sua 

71     5  53 

Sixo 

72  33  50 

SIQ9 

Sun 

E. 

23  44  54 

SS53 

22   25   28 

S5«5 

az    6  15 

S578 

19  47  17 

SS97 

.   6 

Sun 

W. 

ai    6  42 

S44S 

aa  a8  zz 

urn 

a3  50    3 

S4<H 

as  zi  15 

SS88 

Jupiter 

E. 

32  51  49 

3074 

31  23    8 

3073 

a9  54  26 

307« 

a8  as  42 

S071 

Antares 

£. 

63  26  23 

>909 

61  55  31 

■963 

60  24  32 

•957 

58  53  2S 

•950 

Saturn 

E. 

72  47  18 

^973 

7z  z6  3a 

a967 

69  45  38 

896X 

68  Z4  36 

•954 

a  AqoilsB 

E. 

"4  45  27 

3S49 

"3  as  57 

SSi9 

xza    6    5 

S5I0 

"0  45  52 

3493 

7 

Sun 

W. 

33     7  26 

SSai 

33  31  13 

SSio 

34  55  13 

sags 

36  Z9  a7 

sae7 

Antaree 

E. 

51  15  50 

«x8 

49  43  54 

0911 

48  iz  49 

1905 

46  39  36 

•897 

Saturn 

E. 

60  37  24 

993X 

59     5  32 

«X3 

57  33  30 

•906 

S6     z  Z9 

•898 

a  Aqoilae 

E. 

104    0  zo 

S4IS 

loa  38  zz 

340a 

zoz  15  57 

S380 

99  53  28 

337« 

8 

Sun 

W. 

43  23  54 

3*31 

44  49  27 

3«o 

46  15  X3 

s«« 

47  41  13 

S197 

Antares 

E. 

38  56     8 

■859 

37  22  57 

flBsa 

35  49  37 

2845 

34  16     7 

•837 

Saturn 

E. 

48  17  55 

>B59 

46  44  43 

a849 

45  II  19 

2841 

43  37  44 

2838 

a  Aquils 

E. 

92  57  38 

$3tl 

91  33  51 

SSia 

90    9  53 

3302 

88  45  44 

3494 

9 

Sun 

W. 

54  54  37 

3138 

56  aa    I 

3ia6 

57  49  39 

SII4 

59  17  32 

SIOI 

Antares 

E. 

26  26     8 

•800 

24  51  40 

a794 

a3  17    4 

«788 

ai  4a  2z 

•785 

Saturn 

E. 

35  46  51 

«785 

34  12    3 

•775 

32  37     2 

•7C5 

31     X  48 

•755 

a  Aquile 

E. 

81  42  37 

3*56 

80  17  34 

sasi 

78  52  25 

3845 

77  27    9 

3841 

Fomalhaut 

E. 

107  46  52 

3368 

106  aa    3 

3350 

104  56  53 

sasa 

ZO3   3Z    22 

3ai4 

lO 

Sun 

W. 

66  40  50 

3036 

68  zo  z8 

30M 

69  40    3 

3009 

71    10      5 

a994 

Spica 

W. 

32  Z2  49 

26QO 

33  49  42 

2070 

35  26  54 

2663 

37    4  24 

a6«9 

1 

Mars 

W. 

31  36  33 

«9S4 

33     7  43 

8938 

34  39  14 

2921 

36  zz     6 

•905 

a  Aquile 

E. 

70  19  43 

3*7 

68  54    6 

3*17 

67  28  29 

3228 

66     2  53 

Sasi 

Fomalhant 

E. 

96  18  48 

3135 

94  51  21 

3xax 

93  23  37 

5107 

91  55  36 

9094 

a  Pegasi 

E. 

Z16  40     7 

•848 

115     6  4a 

fl83a 

113  32  56 

a8i5 

zzz  s8  48 

•798 

II 

Sun 

W. 

78  44  4Z 

•923 

80  16  3Z 

990B 

81  48  40 

289a 

83  2Z     9 

al77 

Spica 

W. 

45  16  29 

8S81 

46  55  50 

<5M 

48  35  31 

*559 

50  IS  32 

•538 

Mars 

w. 

43  55  36 

«89S 

45  29  32 

2809 

47     3  48 

•793 

48  38  25 

•776 

Jupiter 

w. 

29  55  26 

a687 

31  32  23 

a669 

33     9  45 

a65i 

34  47  31 

2^ 

aAqoilae 

E. 

58  56     5 

3^64 

57  31  " 

3276 

56     6  31 

3^91 

54  42    9 

S308 

Fomalhaut 

E. 

84  31  35 

3033 

83     2     3 

3083 

8z  32  Z9 

30x4 

80     2  23 

9004 

a  Pegasi 

E. 

Z04     2  50 

8719 

Z02  26  35 

a704 

zoo  50    0 

2688 

99  13     4 

a673 

la 

Sun 

W. 

9Z     8  28 

38Q0 

92  42  56 

a784 

94  17  45 

V6i 

95  52  55 

•753 

Spica 

W. 

58  40  36 

3465 

60    22   38 

2450 

6a     5    a 

•435 

63  47  47 

8480 

Mars 

W. 

56  36  49 

2696 

58  13  34 

268X 

59  50  40 

26S4 

6z  28     8 

a649 

Jupiter 

W. 

43     2  22 

•547 

44  42  30 

asso 

46  23     1 

•5M 

48     3  55 

a497 

a  Aquile 

E. 

47  46  40 

3452 

46  25  22 

3497 

45     4  54 

3548 

43  45  23 

3609 

Fomalhant 

E. 

72  30     8 

2969 

70  59  17 

a96s 

69  28  21 

•963 

67  57  22 

•961 

a  Pegasi 

E. 

91     3  18 

a598 

89  24  20 

ts8s 

87  45     2 

•569 

86     5  24 

•554 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

3^ 

P.U 

P.L 

P.L. 

P.L. 

U 
^ 

Name  and  Direction 

Noon. 

of 

Illb. 

of 

Vlh. 

of 

IXtu 

of 

of  Object 

Di£e. 

DifE. 

DliE. 

DiflE. 

•                 m 

0                    m 

•       f       If 

•        $        m 

13 

Sun 

W. 

97  28  25 

«736 

99     4  17 

8781 

100  40  29 

8705 

102    17       2 

8689 

Spica 

W. 

65  30  53 

8405 

67    14   20 

8390 

68  58     9 

8375 

70    42    19 

9360 

Mars 

W. 

63     5  57 

263Z 

64  44     8 

86x6 

66  22  41 

8600 

68     I  36 

8584 

Jupiter 

W. 

49  45  12 

2483 

51  26  51 

«465 

53     8  53 

8449 

54  51  18 

8433 

Fomalhaut 

E. 

66  26  20 

0961 

64  55  18 

«96a 

63  24  17 

8965 

61  53  20 

8969 

a  Pegasi 

E. 

84  25  26 

8540 

82  45     9 

4507 

8x     4  33 

85X3 

79  23  38 

8500 

X4 

Sun 

W. 

no  25     I 

a6xa 

112     3  39 

8598 

"3  42  37 

8583 

XX5  21  55 

8569 

Spica 

W. 

79  28  33 

M87 

81  14  51 

8278 

83     X  31 

8858 

84  48  32 

8845 

Mars 

W. 

76  21  38 

«506 

78     2  43 

8490 

79  44  xo 

8476 

8x  25  57 

846X 

Jupiter 

W. 

63  28  57 

a356 

65  13  35 

8348 

66  58  34 

8386 

68  43  55 

8318 

Antares 

W. 

33  59  40 

«3oa 

35  45  36 

8886 

37  3x  56 

987X 

39  18  38 

8856 

Fomalhaut 

£. 

54  21     4 

3030 

52  51  29 

3053 

51    22   22 

3078 

49  53  46 

3XXO 

a  Pegasi 

E. 

70  54  38 

8440 

69  12     0 

8430 

67  29     8 

84x9 

65  46     I 

84x0 

aArietis 

£. 

113  44  32 

93x8 

III  58  50 

8898 

HO    12   47 

888s 

108  26  22 

8968 

^5 

Sun 

W- 

123  43  15 

4508 

125  24  26 

8489 

X27     5  54 

•478 

128  47  38 

8467 

Spica 

W. 

93  48  40 

917^ 

95  37  40 

8X66 

97  26  59 

8154 

99  16  36 

8x48 

Mars 

W. 

89  59  59 

8391 

91  43  46 

8378 

93  27  52 

9366 

95  12  16 

8353 

Jupiter 

W. 

77  35  50 

8843 

79  23  13 

mil 

81  10  54 

98X8 

82  58  54 

2206 

Antares 

W. 

48  17  36 

8I8S 

50     6  26 

817a 

5x  55  35 

9x60 

53  45     3 

8 148 

Saturn 

W. 

38  36     0 

8X98 

40  24  39 

8x79 

42  13  38 

9x67 

44     2  55 

ai55 

a  Pegasi 

E. 

57     7  34 

8378 

55  23  27 

8375 

53  39  16 

8373 

51  55     2 

8378 

a  Arietis 

E. 

99  29     5 

97  40  37 

8x88 

95  51  5X 

8X76 

94     2  47 

2163 

i6 

Jupiter 

W. 

92     3     6 

8x35 

93  52  42 

8X45 

95  42  32 

8x37 

97  32  35 

2x99  < 

Antares 

W. 

62  56  45 

ao94 

64  47  53 

8085 

66  39  15 

8077 

68  30  50 

2069 

Saturn 

W. 

53  13  41 

8XO8 

55     4  37 

8093 

56  55  47 

8085 

58  47  10 

2077 

a  Arietis 

E. 

84  53  JO 

8XX8 

83     2  29 

8X03 

81  II  35 

8096 

79  20  29 

2088 

Aldebaran 

E. 

117  44  52 

8X86 

"5  54  33 

«xx6 

114     3  58 

8I07 

1X2  13     9 

8098 

17 

Antares 

W. 

77  51  32 

80S8 

79  44     7 

m^S 

81  36  49 

aoso 

83  29  37 

9087 

Saturn 

W. 

68     6  50 

•046 

69  59  13 

•048 

71  51  42 

8039 

73  44  16 

8Q35 

a  Arietis 

E. 

70     2  23 

ao6x 

68  10  23 

8057 

66  18  17 

8054 

64  26     7 

8058  . 

Aldebaran 

£. 

102  56     3 

to64 

loi    4    9 

8030 

99  12     7 

8055 

97  19  59 

8053 

i8 

Antares 

W. 

92  54  19 

8083 

94  47  17 

8085 

96  40  la 

8088 

98  33     3 

8030 

Saturn 

W. 

83     7  52 

8033 

85     0  36 

•IQ3 

86  53  18 

8035 

88  45  57 

8039 

a  Aquilae 

W. 

45  25  36 

3050 

46  54  47 

^987 

48  25  16 

8934 

49  56  52 

8887 

a  Arietis 

E. 

55     5     I 

•056 

53  12  54 

•060 

51  20  53 

8064 

49  28  58 

8069 

Aldebaran 

E, 

87  58  33 

»48 

86     6  14 

8O50 

84  13  58 

8053 

82  21  46 

8055 

tg 

Saturn 

W. 

98     7  39 

««♦ 

99  59  33 

8078 

loz  51  16 

8079 

103  42  47 

8068 

a  Aquilas 

W. 

57  47  29 

a73a 

59  23  26 

8713 

60  59  49 

8697 

62  36  33 

8685 

aArietis 

E. 

40    12      I 

8XXS 

38  21  22 

8X96 

36  3X     2 

8X40 

34  41     4 

3X57 

Aldebaran 

E. 

73     2  22 

«o6s 

71  10  57 

8098 

69  19  45 

8IOO 

67  28  46 

S109 

PoUux 

E. 

X14  53  39 

8XXS 

"3     2  59 

8XX8 

HI    12   28 

•184 

109  22     6 

9X38 

ao 

a  Aquilae 

W. 

70  43  14 

S699 

7«  20  49 

9660 

73  58  22 

8664 

75  35  50 

8669 

Fomalhaut 

W. 

45  46     6 

3090 

47  14  28 

3046 

48  43  44 

3009 

50  13  46 

8977 

Aldebaran 

E. 

58  17  51 

tx69 

56  28  36 

8193 

54  39  43 

8x98 

52  51   12 

98X3 

PoUuz 

E. 

100  13  25 

«7» 

98  24  26 

819I 

96  35  45 

8«4 

94  47  23 

98X6 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Mun«  uid  DireedQO 
of  Object 

Midnight 

P.L. 

of 

DHL 

XVh. 

P.I. 

of 
I>UL 

XVIIIt*. 

P.L. 

of 

Dift 

XXIb. 

P.L. 

of 

DUL 

•     »     • 

•      f      • 

•                 m 

•     f     • 

>3 

Sun 

W. 

X03  53  56 

a^4 

105  3z  iz 

■W 

107    8  47 

t643 

Z08  46  44 

«6M 

Spica 

w. 

78  26  51 

«346 

74  II  44 

QSX 

75  56  59 

a3x6 

77  42  35 

on 

Mars 

w. 

69  40  53 

9568 

71  20  32 

•553 

73    0  32 

4SS7 

74  40  54 

•5M 

Jupiter 

w. 

56  34    5 

14x7 

58  17  15 

840s 

60    0  47 

n87 

61  44  41 

•371 

Fomalhaut 

E. 

60  2a  39 

aS77 

58  51  47 

4985 

57  21  16 

4»8 

55  51     I 

30x3 

aPegasi 

E. 

77  42  25 

M7 

76    0  54 

t475 

74  19     5 

H6i 

72  37    0 

a45X 

H 

Sun 

W. 

"7     X  33 

«555 

1x8  41  30 

9540 

Z20  21  47 

«5«7 

zaa    2  22 

•5x5 

Spica 

W. 

86  35  53 

«SX 

88  23  35 

99X7 

90  zx  37 

9904 

91  59  59 

9X9X 

Mara 

W. 

83     8     5 

«447 

84  50  33 

•4S9 

86  33  22 

•4x8 

88  z6  31 

94Q5 

JUPITBR 

W. 

70  29  37 

aagS 

72  15  40 

taSi 

74    2    3 

9970 

75  48  47 

9as7 

Antaree 

w. 

41     5  43 

«4X 

42  53     9 

9997 

44  40  57 

9319 

46  29    6 

9198 

Fomalhaut 

E. 

48  25  48 

S146 

46  58  34 

3x88 

45  32  10 

3957 

44    6  45 

SS05 

aPegasi 

E. 

64    2  41 

S4M 

62  19   '9 

«aM 

60  35  26 

a388 

58  51  34 

oArietis 

E. 

106  39  36 

«54 

104  52  29 

9940 

103     5     » 

9997 

zoz  Z7  Z3 

«X3 

15 

Sun 

W. 

130  29  38 

H96 

132  II  53 

•446 

133  54  22 

t437 

135  37    4 

•4^8 

Spica 

W. 

zoi     6  31 

Z02  56  42 

9X90 

Z04  47  zo 

9XIO 

Z06  37  54 

9X00 

Mara 

W. 

96  56  58 

4343 

98  41  57 

<3SZ 

zoo   27    Z2 

a39o 

102  X2  43 

a3xo 

JUPITBR 

W. 

84  47  12 

ax95 

86  35  47 

ti84 

88  24  38 

•X74 

90  13  44 

««♦ 

Antares 

W, 

55  34  49 

ti96 

57  24  53 

9X95 

59  15  14 

9XX4 

6x     5  52 

9XQ4 

Saturn 

w. 

45  52  31 

«I4S 

47  42  24 

9x3a 

49  32  34 

51  23    0 

azxa 

aPegasi 

E. 

50  10  47 

8374 

48  26  35 

a376 

46  42  28 

■384 

44  58  30 

a399 

aArietis 

E. 

92  13  24 

azsa 

90  23  44 

9X4X 

88  33  48 

nsx 

86  43  36 

9X99 

16 

JUPITBR 

W. 

99   22    50 

aias 

xox  X3  15 

9XX3 

103    3  51 

9109 

104  54  36 

9X04 

Antares 

W. 

70  22  37 

«o6i 

72  14  36 

9035 

74    6  45 

~4S 

75  59    4 

9B4S 

Saturn 

W. 

60  38  45 

9070 

62  30  3x 

90fi9 

64  22  28 

•056 

66  14  35 

90SX 

aArietis 

E. 

77  29  n 

aoBi 

75  37  42 

•075 

73  46    4 

•069 

71  54  17 

«0fi4 

Aldebaran 

E. 

IZO   22      7 

aogo 

108  30  52 

9083 

106  39  26 

•07S 

104  47  49 

9070 

17 

Antares 

W. 

85   22   29 

"8 

87  15  24 

9093 

89    8  22 

we 

91     z  20 

9oa9 

Saturn 

W. 

75  36  55 

«S3 

77  29  37 

903a 

79  22  2Z 

•039 

8z  Z5    6 

«3X 

aArietU 

E. 

62  33  54 

■va 

60  41  40 

90SX 

58  49  25 

9059 

56  57  12 

9053 

Aldebaran 

E. 

95  27  47 

90SO 

93  35  31 

9049 

91  43  13 

tt4B 

89  50  53 

~48 

z8 

Antares 

W. 

XQO  25   50 

«Q4 

102  18  31 

90Q9 

104  II     5 

9044 

Z06    3  31 

9090 

Saturn 

W, 

90  38  31 

904a 

92  30  59 

9046 

94  23  2Z 

9039 

96  Z5  35 

9098 

aAqailsB 

W. 

51  29  27 

a8*7 

53     2  54 

98XX 

54  37    8 

l^X 

56    Z2      Z 

a754 

aArietis 

E. 

47  37  " 

ao75 

45  45  34 

9083 

43  54    9 

9099 

42    2  57 

9X09 

Aldebaran 

E. 

80  29  38 

90G0 

78  37  37 

9064 

76  45  43 

9070 

74  53  58 

•076 

19 

Saturn 

W. 

105  34     4 

9096 

107  25     7 

9Z07 

109  15  55 

9XX8 

ixz     6  27 

9x30 

aAquilfle 

W. 

64  13  33 

8675 

65  50  46 

•6^ 

67  28  zo 

a663 

69     5  40 

9660 

aArietis 

E. 

32  51  31 

ax75 

3X     2  26 

«« 

29  13  51 

S2Z8 

27  25  50 

9944 

Aldebaran 

E. 

65  38     I 

tX90 

63  47  32 

9I3I 

6z  57  20 

«4S 

60    7  26 

•X55 

PoUux 

E. 

107  31  55 

txs9 

105  41  56 

9X40 

Z03  52  I  z 

•158 

Z02    2  40 

9x69 

ao 

a  Aquils 

W. 

77  13  12 

afi75 

78  50  25 

•684 

80  27  27 

•09> 

82    4  17 

«704 

Fomalhaut 

W, 

51  44  27 

995a 

53  15  40 

W30 

54  47  21 

99X9 

56  19  24 

9899 

Aldebaran 

E. 

51     3     4 

9S90 

49  15  21 

M47 

41  28    4 

«8S 

45  41  13 

9984 

PoUuz 

E. 

92  59  20 

«QX 

9X  zz  38 

M45 

89  24  17 

9960 

87  37  18 

••74 

ZI 
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LTTMAR  DISTANCEa 

1" 

Nun«  and  Dlreetloii 
of  Object 

Noon. 

P.L. 

of 
DUL 

Illh. 

P.I. 

of 
Diff. 

Vlh. 

P.L. 

of 

DIfL 

IXK 

P.L. 

of 
Diff. 

•        •        m 

•           f           V 

•               m 

•         f         m 

az 

aAquilae 
Fomalhaat 
a  Pegasi 
Aldebaran 
PoUux 

W. 

w. 
w. 

£. 
E. 

83    40    52 

57  51  44 
35  55  13 
43  54  50 
85  50  4X 

87x6 
a888 

aso4 

«90 

85  Z7  zz 
59  24  z8 
37  33    2 
42     8  56 
84    4  27 

fl88o 
afisa 

•334 
«307 

86  53  12 

60  57     2 

39  "  13 

40  23  32 
82  18  38 

•7U 
a|76 
afiai 

•346 
«a4 

88  28  53 
62  29  52 
40  49  39 
38  38  40 
80  33  13 

aTfe 
•873 
•6x4 
•389 
•34* 

aa 

a  Aqail» 
Fomalhaut 
a  Pegasi 
Pollux 
Regulua 

W. 
W. 
E. 
E. 

96  ai  41 

70  14    0 
49    3    6 

71  52  37 
zo8  40  52 

•855 
a689 
a6x6 
«433 
S39X 

97  54  57 
71  46  33 
50  41  39 
70    9  50 
Z06  57     5 

•S77 

•898 

•453 
t4X0 

99  27  45 
73  18  55 
52  20    4 
68  27  31 
105  13  44 

fl90x 

3907 
a^ 
•47« 
•438 

zoz    0    3 

74  51     5 

53  58  z8 

66  45  39 

Z03  30  49 

•9x7 
•639 
•493 
•445 

23 

Fomalhaut 

aPegaai 

Pollux 

Regulua 

Sun 

W. 
W. 
£. 
E. 
E. 

8a  28  Z2 
62    6     z 
58  23  29 
95    2  39 
Z26  48  57 

•984 
S698 

«597 
■538 
•877 

83  58  45 
63  42  44 
56  44  30 

93   22    Z8 

Z25  z6    9 

3000 

^7X0 
a6x6 
•356 
a8g6 

85  28  58 
65  Z9  zo 
55    6    0 
91  42  23 
123  43  45 

soia 

■7^5 

■fi40 
•S74 
«r5 

865851 
66  55  Z7 

53  28    0 
90    2  53 

Z22    ZZ   45 

3054 
•738 
a663 
•593 
•935 

24 

Fomalhaut 
a  Pegasi 
a  Arietia 
PoUux 
Regulua 
Sun 

W. 
W. 
W. 
E. 
E. 
E. 

94  22  45 

74  51     4 
31  z6  Z9 
45  25  30 
8z  51  39 
"4  37  47 

Sza6 

S8X4 
1758 
•777 
•684 
soag 

95  50  23 
76  25  Z4 
32  51  42 
43  50  32 
80  Z4  37 
ZZ3    8  zo 

3x47 
a83o 
•7^ 
alox 
aTox 
3<N7 

97  17  36 

77  59    3 

34  26  5Z 
42  z6    6 

78  37  59 
zzz  38  56 

S168 

4843 
•779 
rta6 

3Q« 

98  44  24 
79  32  32 
36     X  46 
40  42  12 
77     X  44 
zzo  zo    4 

S188 
a86o 

a79X 
•85« 
•736 
3083 

25 

aPegaai 
a  Arietia 
Regulua 

Sun 

W, 
W. 
E. 
E. 

87  15    3 

43  52  33 

69    6     3 

Z02  5Z    7 

•937 
•85X 
flSiS 
3xfi9 

884635 
45  25  55 
67  31  58 

zoz    24   21 

•834 
3x86 

90  Z7  48 
46  59     I 
65  58  Z4 
99  57  55 

•9« 

a|76 
•849 

91  48  43 
48  31  51 
64  24  50 
98  31  48 

•98X 
•887 
a864 
3ax8 

a6 

a  Arietia 

Aldebaran 

ReguluB 

Sun 

W. 
W, 
E. 
E. 

56   Z2  Z3 
23  47  29 
56  42  28 
91  25  39 

•946 
S096 
"934 
Sa88 

57  43  34 
25  15  44 
55  10  52 
90     z  Z4 

•9S7 
3087 
•946 
S3oa 

59  14  41 
26  44    9 
53  39  32 
8837     5 

•987 
308a 
•959 
33x4 

60  45  35 

28    Z2  41 

52    8  28 
87  Z3  zo 

•977 
3078 
•97« 
3SV 

27 

a  Arietia 
Aldebaran 
Regulua 
Sun 

W. 
W. 
E. 
E. 

68  Z7    3 
35  35  40 
44  36  52 
80  z6  58 

30t3 
308a 
3oa8 
3381 

69  46  47 
37    4  " 
43     7  U 
78  54  20 

9QS0 
3083 
3039 
339X 

7Z    16   22 

38  32  39 
41  37  49 
77  31  53 

3099 

3049 
3400 

72  45  47 
40     z    4 
40    8  37 
76    9  36 

3045 
309X 
3059 
34flB 

a8 

a  Arietis 
Aldebaran 
Regulua 
Sun   :' 

W. 
W, 
E. 
E. 

80  zo  53 
47  22  14 
32  45  39 
69  ao  22 

5073 
3105 
3x09 
3443 

81  39  33 
48  50  18 
31  17  40 
67  58  54 

3080 
SX07 
31X9 
3448 

83    8    7 
50  z8  Z9 

29  49  53 
66  37  32 

9C84 
3x09 

3Xfl9 
3454 

84  36  36 
5z  46  z8 

28    22    Z9 

65  16  z6 

3087 
sxxx 
3x40 
3459 

29 

a  Arietis 

Aldebaran 

Sun 

W. 
W, 
E. 

9x  58    z 
59    5  41 
58  31     9 

Sxoi 

3117 
3476 

93  26    9 
60  33  30 
57  zo  z8 

3x03 
3XX7 
3479 

94  54  X5 
62     z  19 

55  49  30 

SX04 
3XX7 
3480 

96  22  20 
63  29    8 
54  28  44 

3x05 
3XX7 
34te 

30 

Aldebaran 

Pollux 

Sun 

W. 
W. 
£. 

70  48  24 
29  38  41 
47  45  13 

3XXI 
3t96 

3485 

72  16  20 
31     2  57 
46  24  32 

SM9 

3«77 
3484 

73  44  »9 
32  27  35 
45    3  50 

3106 

s«a9 

3484 

75  za  2Z 

33  52  34 
43  43    8 

3»4 
SS43 
S4«3 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p 

Name  and  DlracdOB 
of  Object 

Midnight 

P.L. 

of 

XAtt. 

XVh. 

P.L. 

of 

DIfL 

XVIIIh. 

P.L. 

of 

XKl^ 

P.L. 

of 
DHL 

m       t       m 

•       #      « 

•       »       m 

•       1       m 

tl 

a  Aquilae 

W. 

90    4  14 

•777 

91  39  It 

^799 

93  13  47 

•8x4 

94  47  57 

•634 

Fomalhaut 

W. 

64      2   46 

*7S 

65  35  40 

••74 

67    8  32 

•878 

68  4Z  Z9 

•883 

a  Pegasi 

W. 

4a    28    15 

a6io 

44    6  57 

•607 

45  45  42 

•606 

47  24  26 

i6xx 

Aldebaran 

E. 

36    54    21 

«394 

35  10  37 

14x9 

33  27  30 

•446 

31  45     I 

•479 

PoUux 

E. 

78   48    14 

«99 

77    3  40 

•377 

75  19  32 

•906 

73  35  51 

•4x9 

at 

aAquflae 

W. 

102   31    51 

«9S0 

Z04    3    7 

•976 

X05  33  50 

9003 

107    3  59 

903X 

Fomalhaat 

W. 

76   23      2 

aoas 

77  54  45 

•94S 

79  26  xz 

■959 

80  57  20 

•9^ 

0  Pegasi 

W, 

55  36  «o 

•640 

57  14    8 

■060 

58  51  4« 

•OT* 

60  29    0 

S684 

PoUux 

E. 

65    4  x6 

tsi3 

63   23   2Z 

•934 

61  42  55 

•594 

60    a  57 

•376 

Regulus 

E. 

xoz  48  19 

■4«4 

zoo    6  Z5 

•48« 

98  24  37 

•90X 

96  43  25 

wsao 

«3 

Fomalhaut 

W. 

88  28  22 

aosx 

89  57  3a 

9069 

9Z  26  Z9 

9087 

92  54  44 

9x07 

oPegaai 

W. 

68  3z     6 

3733 

70    6  35 

1768 

71  41  45 

•7«4 

73  16  34 

•798 

Pollux 

E. 

51  50  30 

•684 

50  Z3  29 

■707 

48  36  59 

•790 

47    0  59 

•733 

Regulos 

E. 

88  23  49 

•61a 

86  45  ZO 

•6^1 

85    6  55 

<648 

83  29     5 

2666 

Sum 

E. 

Z20  40   ZO 

«S4 

"9    8  59 

•B7« 

ZZ7  38  zz 

•99X 

zz6    7  47 

90ZO 

H 

Fomalhaot 

W. 

ZOO  ZO  47 

saw 

zox  36  44 

9S91 

Z03    a  z6 

3234 

104  a7  2z 

^1^ 

aPegaai 

W. 

8z     5  4a 

9076 

82  38  32 

•891 

84  zz     2 

•907 

85  43  12 

•9M 

aArietis 

W. 

37  36  a6 

a8n 

39  10  51 

•8m 

40  45    z 

fl8a6 

42  18  55 

•838 

PoUoz 

E, 

39    8  51 

flB78 

37  36    4 

•905 

36    3  51 

•933 

34  32  14 

•96a 

ReguloB 

£. 

75  25  52 

V5S 

73  50  22 

•769 

72  15  14 

1986 

70  40  28 

880a 

Sum 

E. 

Z08  4Z  34 

SM 

Z07  Z3  a6 

SXX9 

X05  45  39 

9196 

Z04  18  Z3 

9x99 

«5 

a  Pegasi 

W, 

93  19  19 

•996 

94  49  37 

3010 

96  Z9  37 

90S4 

97  49  20 

9038 

aArietis 

W. 

50    4  26 

9900 

51  36  45 

•9M 

53    8  49 

•9t4 

54  40  38 

•935 

Regulos 

E. 

6a  5z  45 

•879 

61  18  59 

•893 

59  46  31 

•907 

58   Z4  21 

fl9M 

Sun 

£. 

97    6    0 

sss« 

95  40  a9 

3^47 

94  15  16 

9^«i 

92  50  Z9 

9^76 

26 

aArietis 

W. 

62  z6  z6 

•987 

63  46  45 

•997 

65  Z7     2 

900s 

6647    8 

90x4 

Aldebaran 

W. 

29  41  17 

3078 

31     9  54 

3078 

32  38  3X 

9079 

34    7     6 

9080 

Regulos 

£. 

50  37  40 

•984 

49     7     7 

•993 

47  36  48 

9006 

46    6  43 

90x8 

Sun 

E. 

85  49  30 

SSSB 

84  26    3 

3330 

83    2  49 

9J60 

8z  39  47 

9379 

a7 

aArietis 

W. 

74  X5    4 

805« 

75  44  13 

3098 

77  13  13 

9065 

78  4a    6 

3069 

Aldebaraa 

W. 

41  29  25 

3094 

4a  57  4« 

9096 

44  25  56 

9099 

45  54    7 

9x0a 

Regulos 

£• 

38  39  37 

3069 

37  10  49 

9079 

35  42  14 

9rt8 

34  13  50 

9099 

Sun 

E. 

74  47  «8 

S4<5 

73  a5  29 

9443 

72    3  39 

949X 

70  41  57 

9497 

18 

aArietis 

W. 

86     5     I 

S091 

87  33  21 

9094 

89     z  38 

9097 

90  29  51 

9x00 

Aldebaran 

W. 

53  14  14 

31x3 

54  42     8 

3114 

56  ZO    0 

9119 

57  37  51 

9116 

Regulos 

E. 

26  54  58 

315s 

25  27  51 

9166 

24    z     z 

S>8o 

22  34  28 

9X«7 

Sun 

E. 

63  55    6 

3463 

62  34     z 

3467 

6z  Z3    0 

9471 

59  52    3 

9479 

«9 

aArietis 

W. 

97  50  23 

SX09 

99  z8  26 

3109 

zoo  46  29 

9i« 

Z02  Z4  32 

9X09 

Aldebaran 

W. 

64  56  57 

9116 

66  24  47 

3x19 

67  52  38 

9"4 

69  20  30 

91X3 

Sum 

E. 

53    8    0 

9483 

51  47  17 

34^4 

50  26  35 

9489 

49     5  54 

3489 

30 

Aldebaran 

W, 

76  40  26 

3xm 

78    8  35 

9098 

79  36  47 

9099 

8i     5    3 

309X 

Polios 

W. 

35  17  5a 

3M9 

36  43  27 

9^19 

38    9  z8 

9W4 

39  35  23 

3x91 

Sun 

E. 

42  22  25 

348* 

4Z     z  4Z 

9480 

39  40  55 

9480 

38  20    8 

9479 
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OCTOBER,  1899. 


AT  GREENWICH  APPARENT  NOON. 


t 

I 


THE  SUN'S 


Apparent 
Right  Atcension. 


DilLfor 
1  Honr. 


Apptfent 
Declination. 


DilLfor 
I  Hour. 


Sideroal 
Time  of 
Semi- 
diameter 
Puting 
MofidianJ 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


DilLfor 
I  Honr. 


Mon. 
Tues. 

Wed. 
Thur. 
Frid- 

Sat. 

SC/N. 

Moil 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

scrj\r. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 
Tues. 


lO 

iz 

12 

IS 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 


h      m       • 
2   29   39.39 

2  33  16.94 

2  36  54.82 
2   40   33.03 

2  44  "59 
2  47  5052 

2  51  29.84 
2  55  956 
2  58  49.70 


2  30.28 
6  11.30 
9  52.80 


3  13  34-79 
3  17  17.28 
3  21     0.30 

3  24  43.88 
3  28  28.01 
3  32  12.74 

3  35  58.08 
3  39  44.04 
3  43  3066 

3  47  17-94 
3  51  592 
3  54  54.60 

3  58  44.OX 

4  2  34.15 
4    6  25.05 


10  16.72 

14  9.16 

[4  18  2.40 

14  21  56.42 


9.058 
g.o7x 
9.085 

9.099 
9.114 
9.X30 

9.147 
9.X64 
9.182 

9.200 
9.219 
9.239 

9.260 
9.282 
9.304 

9.327 
9.351 
9-376 

9.40a 
9.429 
9.456 

9.485 
9.5x4 
9.544 

9.574 
9.605 
9.637 

9.669 
9.702 
9.735 
9.768 


3  12  15.5 
3  35  33-0 
3  58  48.0 


4  22 

4  45    9-4 

5  8  14.9 


5  31  16.5 

5  54  13.8 

6  17    6.4 

6  39  54-0 

7  2  36.1 
7  25  12.4 

7  47  42.5 

8  10    6.Z 
8  32  22.7 

8  54  32.1 

9  16  33.9 
9  38  27.6 

zo    o  Z3.0 

ZO  2Z  49.7 

ZO  43  Z7.2 

"  435.3 
"  25  43.4 
zz  46  4Z.4 

Z2  7  28.7 
Z2  28  4.8 
Z2  48  29.6 

Z3  842.4 
Z3  28  43.0 

13  48  30.9 

X4    8    5.6 


-58.27 
58.18 
58.07 


0.3  -57.95 
57.81 
57.65 


Wed.     32    Z4  25  5Z.26     9.802  S.  Z4  27  26.8    -48.09     z6    9.74    66.94lz6z9.54. 


-57.48 
57-29 
57.09 

-56.87 
56.63 
56.38 

-56.12 
55.84 
55.54 

-55.23 
54-91 
54.57 

-54-21 
53.84 
53.45 

-53.05 
52.63 
52.19 

-5X-74 
51.27 

50.78 

-50.28 
49.76 
49.22 
48.66 


1.37 
Z.64 
Z.9Z 


6  a.z9 
6  2.47 
6    2.75 


5  3.03 

6  3.31 
6     3.60 


6  3.88 
6  4.z6 
6    4.45 


5  4.73 

6  5.0Z 
6    5.29 


o  5.57 
6  5.84 
6    6.Z2 


6  6.39 

6  6.66 

6  6.93 

6  7.20 

6  7.46 

6  7.72 


7.97 
8.23 


6    8.48 


8.74 
8.99 
6    9.24 
6    9.49 


64-37 
64.4Z 
64.46 

64-51 
64.56 
64.62 

64.68 
64.74 
64.80 

64.87 
64.94 
65.OZ 

65.09 
65.17 
65.25 

65.33 
65.42 

65.51 

65.60 
65.69 
65.78 

65.88 
65.98 
66.08 

66.Z8 
66.28 
66.39 

66.50 
66.6z 
66.72 
66.83 


o  Z9.23 
o  38.18 
o  56.8  z 


z  Z5.Z0 

I  3304 

z  50.6Z 


2  7.80 
2  24.59 
2    40.96 


2  56.89 

3  12.37 
3  27.38 


3  41-92 

3  55-93 

4  9-43 


22.38 
.  3476 
4  46.55 


4  57.74 

5  8.30 
5  i8.2z 


5  27.45 
5  36.OZ 
5  43.86 


5  50.98 

5  57-38 

6  3.02 


7.89 
ZZ.99 
z6  Z5.30 
16  Z7.82 


• 

0.796 
0.783 
0.769 

0.755 
0.740 
0.724 

0.708 
0.691 
0.673 

0.654 
0.635 
0.615 

0.595 

0.574 
0.551 

0.528 
0.504 
0.479 

0.453 
0.426 

0.399 

0.371 
0.342 
0.3x2 

0.282 
0.25X 
0.219 

0.187 
0.154 

O.X2I 
0.088 

0.055 


MoTSrf— The  mean  time  of  aemidiameter  paninc  may  be  foond  bf  rabtraeting  o^.i8  from  the  aideroal  timti 

The  lign  —  prefixed  to  the  hourly  change  of  declination  indicates  tlwt  sooth  declinatiQina  an  isAraninf . 


IL 
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AT  GREENWICH  MEAN  NOON. 


I 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.  for 
z  Hour. 


Apperent 
Declinatioa 


Diftfor 
I  Hoor. 


Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 


DIlLfbr 
1  Hoor. 


Sldereil 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 


Mon. 
Tues. 

Wed. 
Thur. 
FricL 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

sc/j\r. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/N 
Mon. 
Tues. 

Wed 
Thur. 
Frid. 

Sat. 

sc/j\r. 

Mon. 
Tues. 


2  32.26 

6  13-33 

13    9  54-88 


h     m       ■ 
2   29  40.95 

2  33  18.55 

2   36   56.47 


40  34-74 
44  13-35 
47  52.33 


2  51  31.69 
2  55  11.46 
2  58  51.64 


13  3^-90 
17  19.44 
21     2.50 


24  46.11 
28  30.29 
32  15.05 


3  36  0.42 
3  39  46.42 
3  43  33-07 

3  47  20.39 
3  51  8.39 
3  54  57-IO 

3  58  46.54 

4  2  36.71 
4    6  27.63 


10  19.32 
14  11.78 
18    5.03 

21    59.08 


Wed.     3a    14  25  5393 


• 

9.061 
9.074 
9.087 

9.X0Z 
9.Z16 
9:132 

9.X49 
9.Z66 
9.X83 

9.aoa 

9.22Z 

9-241 

9.262 
9.284 
9.306 

9-329 
9.353 
9.378 

9.404 
9-431 
9.458 

9.486 
9.515 
9-545 

9.575 
9.606 
9.638 

9.670 
9.702 

9.735 
9.769 


.     3    12  25.6 

3  35  43-3 

3  58  58.6 

4  22  ZI.I 

4  45  20.5 

5  8  26.3 

5  31  28.1 

5  54  25.7 

6  17  18.5 

6  40  6.3 

7  2  48.6 
7  25  25.0 

7  47  55-3 

8  10  19.0 

8  32  35.8 

8  54  45.4 

9  16  47.2 

9  38  4I-I 

ID      O  26.6 

ZO  22  3.3 

10  43  30.9 

11  4  48.9 
II    25  57.1 

11  46  55-0 

12  7  42.3 

12   28  18.5 

12   48  43.1 


13    8 

13  28 

13  48 

14  8 


55-9 
56.4 
44.2 
18.8 


-58.28 
58.19 
58.08 

-57.96 
57.82 
57.66 

-57  49 
57.30 
57.10 

-56.88 
56.64 
56.39 

-56-13 
55.85 
55.55 

-55-24 
54-91 
54-57 

-54-2X 
53.84 
53.45 

-53-05 
52.63 

52.19 

-51-74 
51.27 
50.78 

-50.28 
49.76 
49.22 
48.66 


o  19-37 
o  38.32 

0  56.95 

1  15.24 
I  33.18 
I  50-75 


2  7-94 
2  24.73 
2  41.10 


2  57.03 

3  12.51 
3  27.52 


3  42.05 

3  56.06 

4  9-56 


4  22.50 
4  34-88 
4  46.67 


4  57-85 

5  8.40 
5  18.31 


5  27.54 
5  36.09 

5  43.94 


5  51.06 

5  57.44 

6  3-07 


6  7.94 

6  12.03 

6  15.33 

c6  17.84 


9.80a    S.  14  27  39.8    -48.09     16  19.55 


• 

0.796 
0.783 
0.769 

0.755 
0.740 
0.724 

0.708 
0.691 
0.673 

0.654 

0.635 
0.6x5 

0.595 
0.573 
0.551 

0.527 
0.503 
0.478 

0.453 
0.426 

0.399 

0.371 
0.342 
a3X2 

0.28  X 
0.250 
0.2x9 

0.X87 
0.154 

O.X2Z 
0.088 

0.054 


m       ■ 
40      0.32 

43  56.87 
47  53.42 


2  51  49.98 
2  55  46.53 
2  59  43.08 


3  39.63 

7  36.19 

II  32.74 


3  15  29.29 
3  19  25.85 
3  23  22.40 

3  27  18.95 
3  31  15.50 
3  35  12.06 

3  39  8.61 
3  43  5.17 
3  47  1.72 

3  50  58.27 
3  54  5483 
3  58  51  38 


4  2  47.93 
4  6  44.49 
4  10  41.04 


4  14  37.60 

4  18  34.15 

4  22  30.70 

4  26  27.26 

4  30  23.81 

4  34  20.37 

4  38  16.92 

14  42  13.48 


Non^— The  Mmidiameter  lor  mean  nooa  may  he  assamed  the 
The  sign  —  prefixed  to  the  hourly  change  of  deolinatic 
increasing. 


same  as  that  for  apparent  nooik 
m  indirsten  that  sonth  deeUnatioi 


DilL  for  I  Hoor, 
+9'.8565. 
(rable  IIL) 
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OCTOBER,  1899. 


in. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

a 
1 

1 

1 
1 

Lofarlthm 

of  the 

Radias  Vector 

of  the 

Barth. 

DUE.  for 
t  Hoar. 

Ifaen-nme 
of 

TRUB  LONGITUDB. 

Diltfor 
I  Hoot. 

LATITUDE. 

X 

V 

I 

2 

3 

274 

275 
276 

188  5   lO.O 

189  4    15.4 

190  3  23.1 

4  154 
3  20.7 
2  28.3 

• 
147.68 

147-77 
147.86 

m 
—  0.71 
0.73 
0.73 

0.0002867 
0.0001 63 1 
0.0000387 

-5X.4 
51.7 
52.0 

h     m        ■ 
II    18      8.28 
II    14   12.38 
II    10    16.47 

4 

5 
6 

277 
278 
279 

191  2  32.9 

192  I  44.6 

193  0  58.4 

I  380 
0  49.6 

0    3-3 

147.95 
148.03 
Z48.12 

—  0.71 
0.65 
0,56 

9.9999136 
9.9997880 
9.9996618 

-52.3 
52.5 

52.7 

II     6  20.56 

II      2   24.66 
10  58   28.75 

7 
8 

9 

280 
281 
282 

193  60  14.2 

194  59  31-8 

195  58  51-3 

59  19.0 
58  365 
57  55-9 

148.20 
148.28 
148.35 

0.33 

o,ao 

9-9995349 

9.9994078 

9.9992802 

-52.9 
53.1 
53-2 

10   54   32.84 
10  50  36.93 
10  46  41.03 

lO 

II 
la 

283 
284 
285 

196  58  12.6 

197  57  35-6 

198  57    0.4 

57  17-1 
56  40.0 

56    4-7 

148.43 
X48.50 

148.57 

—  0.06 

+  0.07 

0.19 

9,9991526 
9.9990249 
9.9988973 

-53.2 
53.x 
53.0 

10  42   45.12 
.  10   38  49.21 

10  34  53.31 

13 
»4 
15 

286 
287 
288 

199  56  26.9 

200  55  55.3 

201  55  25.5 

55  3I-I 
54  59-4 
54  295 

148.64 
148.7X 
X48.79 

+  0,28 

0.37 

0.42 

9.9987701 
9.9986434 
9.9985174 

-52.8 
52.6 
52.3 

10  30  57.40 
10  27     1.49 
10  23    5.58 

i6 

I? 
i8 

289 
290 
291 

202  54  57.4 

203  54  31-2 

204  54    7-0 

54     »-3 
53  350 
53  10.7 

148.87 
148.95 
14903 

+  0.45 
0.43 

0.40 

9.9983922 
9.9982677 
9.9981444 

-52.0 
5X.6 

5X.2 

10  19    9.68 
10  15  13.77 
10  II  17.86 

19 

20 
21 

292 

293 
294 

205  53  44-6 

206  53  24.3 

207  53    6.0 

52  48.2 
52  27.8 
52    9-4 

X49.XX 
X49.19 
X49.28 

+  0.34 
0,25 
0.14 

9.9980220 

9.9979009 
9,9977810 

-50.7 
50.2 
49.8 

10    7  21.95 

10    3  26.04 

9  59  30.14 

22 
23 
24 

395 
296 

297 

208  52  49.9 

209  52  35.9 

210  52  24.1 

51  53.2 
51  390 
51  27.1 

«49-37 
149.46 
149.55 

+  0.03 

-tO.IO 

0.24 

9.9976620 

9-9975442 
9.9974275 

-49.3 
48.9 
48.4 

9  55  34-23 
9  51  38.32 
9  47  42.41 

25 
26 

27 

298 
299 
300 

211  52  14.6 

212  52    7.2 

213  52    2.1 

51  17.5 

52  10.0 

51     4-8 

149.65 

149.74 
149.83 

-0.37 
0.48 
0.56 

9.99731 18 
9.997I97I 
9.9970830 

-48.0 
47.7 
47.4 

9  43  46.51 
9  39  50.60 
9  35  54-69 

28 
29 
3C 
31 

301 
302 

303 
304 

214  51  59.2 

215  51  58.5 

216  52    0.0 

217  52    3.6 

51     1.8 
51    0.9 
51     2.3 
51     5-8 

149-93 
X  50.02 
X50.XX 
X50.X9 

—  0.63 

0.66 

0.67 
0.65 

9.9969697 
9.9968572 
9.9967451 
9.9966334 

-47.x 
46.8 
46.6 
46.4 

9  31  58.78 
9  28     2.87 
9  24    6,96 
9  20  11.06 

3a 

305 

218  52    9.3 

51  11.4 

X50.27 

-0.59 

9.9965223 

-46.2 

9  16  15.15 
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55  42  12 

3309 

54  18  II 

333a 

52  54  37 

3358 

51  31  32 

3386 

Fomalhaat 

E, 

81  21     5 

3«H3 

79  51  45 

3038 

78  aa  19 

30S4 

76  sa  49 

3058 

a  Pegasi 

£. 

100  a7  a7 

^xx 

98  51     2 

^700 

97  14  22 

•690 

95  37  29 

zo 

Sun 

W. 

67  43  15 

•84a 

69  i6  49 

tf3X 

70  50  37 

a8«> 

72  24  39 

O806 

Mars 

W. 

41  a9  17 

a73« 

43     5    9 

«7«5 

44  41  15 

VX4 

46  17  36 

«70* 

Jupiter 

W. 

41  15    2 

as8s 

42  54  17 

SS74 

44  33  47 

as63 

46  13  33 

8558 

Fomalhaat 

E. 

69  34  51 

303a 

67  55  18 

30S6 

66  as  50 

3040 

64  56  a7 

3047 

a  Pegasi 

E. 

87  29  41 

a^ 

85  51  29 

aGaa 

84  13     4 

•«X3 

8a  34  27 

860i 

zz 

Sun 

W. 

80  18  a6 

a7S4 

81  53  54 

■743 

83  29  37 

a73a 

85     5  34 

0788 

Jupiter 

w. 

54  36  " 

8497 

56  17  a8 

•4^ 

57  59    0 

•476 

59  40  47 

8465 

Mars 

w. 

5423    0 

•649 

56    0  49 

t6s8 

57  38  53 

a6>6 

59  17  12 

86x6 

Antares 

w. 

30  a7  19 

■441 

32    9  55 

H^ 

33  52  48 

a4X7 

35  35  59 

8405 

Fomalhaat 

E. 

57  32  10 

3x05 

56    4    7 

Sxa4 

54  36  26 

3x45 

53     9  II 

3x70 

a  Pegasi 

E. 

74  18  a8 

a5fi4 

72  38  44 

«557 

70  58  50 

«55X 

69  18  47 

8544 

aArietis 

E, 

117  z6  a8 

3448 

Z15  34     I 

•436 

ZZ3  51  18 

a4a6 

iza    8  20 

84X5 

za 

Sun 

W. 

93    8  54 

a06B 

94  46  17 

««37 

96  23  54 

•6*7 

98     I  45 

8657 

Jupiter 

W. 

68  13  a7 

a4X3 

69  56  43 

HOi 

71  40  Z4 

«393 

73  23  59 

0383 

Mars 

W. 

67  32  23 

ssfis 

69  za    9 

«S3 

70  52    9 

•54a 

72  32  a4 

•538 

Antares 

W. 

44  15  57 

a39o 

46    0  44 

H39 

47  45  47 

«a8 

49  31     5 

83x8 

Saturn 

W. 

32  57     2 

«364 

34  41  29 

nss 

36  a6  II 

«43 

38  II     8 

*335 

a  Pegasi 

E, 

60  56  3a 

asao 

59  15  47 

a5X7 

57  34  57 

•5x5 

55  54     4 

85x4 

a  Arietis 

E. 

Z03  a9  4Z 

Q63 

loi  45  13 

«S3 

zoo    0  30 

043 

98  15  33 

8333 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.U 

P.L. 

P.L. 

Name  and  Diracdon 
of  Object 

Midnight 

of 
DiflL 

XVh. 

of 
Diff. 

XVIIIk. 

of 
VOL 

XXIh- 

of 
Dift 

O            *          W 

Of* 

•            90 

•              • 

X 

Aldebaran  • 

W. 

88  37  38 

3069 

89  56  a6 

3065 

91  25  19 

3060 

92  54  x8 

9094 

Pollux 

w. 

46  49  " 

SX39 

48  16  33 

3x30 

49  44     6 

3X«x 

51  II  50 

9XXX 

Sun 

£. 

31  35  55 

S47S 

30  14  59 

347« 

28  54    4 

347s 

27  33    9 

3473 

a 

Aldebaran 

W. 

100  20  57 

90i6 

101  50  38 

3019 

103  ao  a7 

30x3 

104  50  24 

3007 

Pollux 

w. 

58  33  16 

3068 

60     2     5 

3099 

61  31     5 

309X 

63     0  15 

3043 

Sun 

E. 

ao  49  la 

3408 

19  28  46 

39» 

18    8  33 

33«5 

16  48  37 

3345 

6 

Sun 

W. 

as  38  37 

S175 

27     5  x6 

3158 

28  32  16 

3x4a 

29  59  35 

3x*8 

Antarea 

E. 

29  23    0 

•778 

27  48     3 

vn 

26  13    0 

4768 

24  37  50 

•764 

Saturn 

E. 

40    4  39 

«773 

38  29  36 

«765 

36  54  a2 

•736 

35  18  57 

•749 

a  Aquilse 

E. 

84  i6  32 

saai 

8a  50  48 

3316 

81  24  58 

sns 

79  59     3 

3806 

Fomalhaat 

E. 

no  a8  34 

SVO 

109    3  48 

SSS3 

107  38  40 

S^S9 

106  13  12 

38x8 

7 

Sun 

W. 

37  ao  ao 

sofa 

38  49  16 

3051 

40  18  26 

3039 

41  47  50 

3087 

Saturn 

E. 

27  19  12 

•708 

a5  4a  43 

■700 

24    6     3 

.692 

22  29  13 

•685 

aAquilse 

E. 

72  48  37 

390Z 

71  aa  a9 

3W9 

69  56  23 

3«4 

68  30  19 

3808 

Fomalhaut 

E. 

99     I  13 

SI4« 

97  33  59 

3X34 

96    6  31 

3X^3 

94  38  49 

3X18 

8 

Sun 

W- 

49  18  as 

9971 

50  49  14 

9961 

52  ao  16 

•990 

53  51  3a 

•939 

aAquilse 

E. 

61  ai  33 

3S46 

59  56  18 

3259 

38  31  18 

3273 

57     6  35 

3890 

Fomalhaut 

E, 

87  17  15 

30^ 

85  48  25 

9060 

84  19  26 

3093 

82  50  19 

3047 

a  Pegasi 

£. 

106  50  41 

•756 

105  15  15 

^44 

103  39  34 

•733 

102     3  38 

8788 

9 

Sun 

W. 

6z  31  z8 

>884 

63     3  57 

•874 

64  36  49 

•«8 

66    9  55 

•85s 

Mars 

W. 

35     8  19 

8763 

36  43  II 

•770 

38  18  i8 

•799 

39  53  40 

•747 

Jupiter 

W. 

34  40  44 

•^ 

36  18  54 

t68Z 

37  57  20 

•609 

39  36     3 

•997 

a  AqnilflR 

E, 

50    9    0 

34x9 

48  47     5 

3497 

47  25  53 

3499 

46     5  28 

3948 

Fomalhaut 

E. 

75  23  16 

9030 

73  53  40 

3099 

72  24    3 

3099 

70  54  26 

SO30 

a  Pegasi 

E. 

94    0  aa 

1^ 

92  23     2 

9660 

90  45  28 

•690 

89    7  41 

8640 

zo 

Sun 

W, 

73  58  56 

1998 

75  33  «7 

V97 

77    8  la 

•775 

78  43  12 

•769 

Mars 

W. 

47  54  " 

fl69S 

49  31     I 

fl68x 

51     8    6 

9670 

52  45  26 

8^ 

Jupiter 

W. 

47  53  34 

«54Z 

49  33  50 

•930 

51  14  aa 

•3x9 

52  55    9 

•908 

Fomalhaut 

E, 

63  27  12 

3095 

61  58     7 

3064 

60  29  13 

3073 

59     0  33 

3089 

a  Pegasi 

E. 

80  55  38 

asQfi 

79  16  37 

•388 

77  37  25 

•980 

75  58    a 

•57^ 

ZI 

Sun 

W. 

86  41  45 

flTio 

88  18  II 

4700 

89  54  51 

•659 

91  31  45 

8678 

Jupiter 

W. 

61    22   49 

•439 

63     5     6 

•444 

64  47  38 

2433 

66  30  a5 

8489 

Mars 

W. 

60  55  45 

•605 

62  34  33 

•999 

64  13  35 

•984 

65  52  52 

•974 

Antares 

W. 

37  19  «6 

•394 

39     3  10 

«38S 

40  47  10 

•371 

4a  31  a6 

8361 

Fomalhaut 

E. 

51  42  26 

3198 

50  16  15 

3«3X 

48  50  43 

3870 

47  25  56 

33x4 

a  Pegasi 

E. 

67  38  35 

•S38 

65  58  15 

•533 

64  17  47 

•327 

6a  37  la 

8984 

aArietis 

E. 

no  25    6 

•404 

108  41  37 

•394 

106  57  53 

i^ 

105  13  54 

•373 

la 

Sun 

W. 

99  39  50 

•6a6 

lox  x8     9 

•6x7 

102  56  41 

•607 

104  35  a7 

•997 

Jupiter 

W. 

75    7  58 

•373 

76  5«  II 

•363 

78  36  39 

•394 

80  21  20 

•344 

Mars 

W. 

74  la  53 

S53S 

75  53  36 

95M 

77  34  33 

8908 

79  15  44 

8498 

Antares 

W. 

51  x6  38 

•309 

53     a  a5 

aa98 

54  48  27 

••89 

56  34  43 

8879 

Saturn 

W. 

39  56  19 

33^4 

41  41  44 

•3x4 

43  27  23 

•304 

45  13  16 

•899 

a  Pegasi 

E. 

54  X3  10 

«5I3 

52  32  15 

•9x9 

50  51-22 

•5x7 

49  10  32 

8988 

aArietis 

E. 

96  30  21 

•3«3 

94  44  55 

•3X3 

92  59  15 

•304 

91  13  22 

8899 

12 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.U 

1 
P.L 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IX^' 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

DifL 

e         »         .■» 

era 

0         f         m 

e          >          m 

1 

1 

13 

Sun 

W. 

106     14    26 

2588 

107  53  38 

2579 

109  33     2 

2569 

III   12  39 

2561  1 

Jupiter 

w. 

82     6  15 

2335 

83  51  23 

2396 

85  36  45 

23x7 

87   22    19 

2309  1 

Mars 

w. 

80  57     8 

8483 

82  38  45 

8473 

84  20  36 

2464 

86     2  40 

2455  1 

Antares 

w. 

58  21   14 

8270 

60     7  58 

2960 

61  54  56 

925X 

63  42     7 

2243  i 

Saturn 

w. 

46  59  23 

9286 

48  45  43 

9277 

50  32  16 

9268 

52  19     2 

2260 ; 

a  Arietis 

E. 

89  27  15 

9aB6 

87  40  55 

9277 

85  54  22 

9969 

84     7  37 

9260: 

Aldebaran 

E. 

122  21   15 

8301 

120  35  17 

9990 

118  49     3 

298X 

117     2  35 

9270 

14 

Sun 

W. 

"9  33  38 

SSax 

121  14  22 

9515 

"2  55  15 

2908 

124  36  17 

9502  j 

Jupiter 

W. 

96  13  " 

9x70 

97  59  55 

92^ 

99  46  49 

99S6 

loi  33  53 

2250, 

Mars 

W. 

94  35  59 

•415 

96  19  13 

9408 

98     2  37 

94OX 

99  46  II 

2394 

Antares 

W. 

72  41     7 

aao3 

74  29  30 

9196 

76  x8     3 

9x90 

78     6  46 

2x83 

Saturn 

W. 

61   15  56 

2390 

63     3  53 

99X4 

64  52    0 

9907 

66  40  17 

290x! 

a  Arietis 

E. 

75  10  55 

2224 

73  23     3 

71  35     I 

9212 

69  46  51 

2906  1 

Aldebaran 

E. 

108     6  50 

• 

9298 

106  19     4 

1290 

104  31     7 

9213 

102  42  59 

9906 

15 

Mars 

W. 

108  26  10 

a3^ 

no  ID  32 

9364 

I"  54  59 

S3S9 

113  39  32 

2357  1 

Antares 

W. 

87  12  35 

ax57 

89     2     7 

2153 

90  51  45 

9150 

92  41  28 

2X47  1 

Saturn 

W. 

75  43  51 

2175 

77  32  56 

9171 

79  22     7 

9x67 

81   II  24 

2x65 

a  Aquilse 

W. 

40  59     9 

34<w 

42  21  23 

33xa 

43  45  21 

3239 

45  10  52 

3x62 

a  Arietis 

E. 

60  44     7 

2185 

58  55  17 

2x82 

57     6  23 

9x80 

55  17  26 

2x80 

Aldebaran 

E. 

93  40     2 

2x80 

91  51     4 

9x76 

90     2    0 

917a 

88  12  50 

9x69 

1 

16 

Antares 

W. 

loi  50  57 

2139 

103  40  56 

2139 

105  30  55 

9140 

107  20  53 

914X 

Saturn 

W. 

90  z8  40 

ar57 

92     8  12 

ax57 

93  57  45 

2X57 

95  47  17 

2159 

a  Aquilse 

W. 

52  37     I 

2908 

54     9  10 

2072 

55  42     5 

2B4X 

57  15  40 

98x3 

a  Arietis 

E. 

46  12  36 

2x84 

44  23  45 

2188 

42  34  59 

2x92 

40  46  20 

9x98 

Aldebaran 

E. 

79     6  10 

2163 

77  16  46 

9x63 

75  27  22 

2164 

73  38     0 

2165 

Pollux 

E. 

120  53     3 

3206 

"9     4  45 

9204 

117  16  23 

9202 

115  27  58 

290X 

17 

Saturn 

W. 

104  54  15 

2x72 

106  43  25 

2x76 

108  32  28 

9x82 

no  21  23 

2X87! 

a  Aquilae 

W. 

65  11   18 

27x9 

66  47  32 

2707 

68  24     2 

2698 

70    0  44 

2692 

Fomalhaut 

W. 

40  55  19 

3379 

42  17  59 

3296 

43  42  15 

3926 

45     7  53 

3x^ 

Aldebaran 

E. 

64  32     4 

2x83 

62  43  II 

2x88 

60  54  26 

2195 

59     5  51 

8902  ' 

Pollux 

E. 

106  25  53 

2207 

104  37  36 

92X0 

102  49  24 

99x4 

lOI      I    18 

22X9, 

18 

a  Aquilae 

W. 

78     5  45 

2684 

79  42  47 

9686 

81   19  46 

9690 

82  56  39 

2697 

Fomalhaut 

W. 

52  31  26 

2962 

54     2  26 

2937 

55  33  58 

99x6 

57     5  57 

2897| 

Aldebaran 

E. 

50     5  54 

2248 

48  18  38 

2260 

46  31  39 

2972 

44  44  59 

2286 

Pollux 

E. 

92     2  54 

M53 

90  15  46 

98G2 

88  28  50 

9271 

86  42     8 

9281 

19 

a  Aquilae 

W. 

90  58  23 

«747 

92  34     1 

976X 

94     9  20 

2775 

95  44  20 

279a 

Fomalhaut 

W. 

64  50  26 

2849 

66  23  50 

9846 

67  57  18 

2846 

69  30  46 

2847 

a  Pegasi 

W. 

43  23  50 

2573 

45     3  22 

■568 

46  43     I 

2565 

48  22  44 

2565! 

Pollux 

E. 

77  52  38 

2340 

76     7  37 

2353 

74  22  55 

9368 

72  38  34 

9389 

Regulus 

E. 

114  43  40 

2302 

"2  57  43 

23U 

III   12     4 

2326 

109  26  43 

2339  1 

20 

a  Aquila 

W. 

103  33  33 

289X 

105     6     4 

29x4 

106  38     5 

2939 

108     9  34 

2965 

Fomalhaut 

W. 

77  17     5 

2876 

78  49  55 

2885 

80  22  33 

2896 

81  54  57 

2908 

a  Pegasi 

W. 

56  40  40 

2587 

58  19  53 

2S94 

59  58  56 

2604 

61  37  46 

26X3 

Pollux 

E. 

64     2  17 

2463 

62    20    12 

9480 

60  38  31 

2498 

58  57  15 

25t7 

Regulus 

E. 

100  44  49 

2410 

98       I    28 

2425 

97  18  29 

2440 

95  35  51 

2456 

XVI. 
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1 

i 
! 

GREENWICH  MEAN  TIME. 

t 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight 

P.L 

of 

Diff. 

XV^ 

P.L. 

of 
DifE. 

XVIIIh. 

P.ll 

of 
Diff. 

XXJh. 

P.L 

of 
Dift 

m         »         m 

•                   m 

0         f         m 

0       t       « 

.    1 

;  ^3 

Sun 

W. 

112    52    28 

a55« 

ZI4    32    29 

a544 

116    12   41 

•536 

"7  53     4 

8588  j 

1 

Jupiter 

W. 

89     8     6 

aaoo 

90  54     5 

2292 

92    40     16 

2285 

94  26  38 

8277 

Mars 

W. 

87  44  56 

8447 

89  27  24 

8438 

91     10        4 

2430 

92  52  56 

2422 

Antares 

w. 

65  29  30 

M35 

67  17     6 

2226 

69     4  55 

82X8 

70  52  55 

22x0  1 

Saturn 

w. 

54     6     I 

M51 

55  53  12 

a243 

57  40  35 

aa35 

59  28  10 

2228 

a  Arietis 

E. 

82  20  39 

«a53 

80  33  30 

aa45 

78  46     9 

8237 

76  58  37 

223X 

Aldebaran 

E. 

115  15  52 

aafia 

113  28  56 

2252. 

III  41  46 

8844 

109  54  24 

2236  I 

14 

Sun 

W. 

126  17  27 

2497 

127  58  45 

3491 

129  40  II 

•487 

131  21  43 

1 
8483  1 

Jupiter 

W. 

103  21     6 

«44 

105     8  28 

2239 

106  55  58 

8234 

108  43  35 

f 

Mars 

W. 

10 1  29  54 

8388 

103   13  46 

238a 

104  57  47 

as77 

106  41  55 

,a37a  1 

Antares 

W. 

79  55  39 

ai77 

81  44  41 

2X72 

83  33  51 

8x67 

85  23     9 

'216X 

Saturn 

W. 

68  28  43 

ai95 

70  17  18 

2x90 

72     6     I 

8x84 

73  54  52 

8x79 

a  Arietis 

E. 

67  58  32 

saoo 

66  10     5 

2x96 

64  21  32 

8x9a 

62  32  52 

2x88 

Aldebaran 

E. 

100  54  41 

saoo 

99     6  14 

2x94 

97  17  38 

8X89 

95  28  54 

2184 

15 

Mars 

W. 

"5  24     9 

a3;4 

117     8  50 

8353 

118  53  33 

a33o 

120  38  19 

1 
8350  1 

Antares 

W. 

94  31   16 

2145 

96  21     7 

2x42 

98  II     2 

2X4X 

100    0  59 

8x40  1 

1 

Saturn 

W. 

83     0  45 

az62 

84  50  10 

21G0 

86  39  38 

2x59 

88  29     8 

8157  ' 

' 

a  Aquilae 

W. 

46  37  47 

3099 

48     5  58 

304a 

49  35  19 

299a 

51     5  42 

8947 

a  Arietis 

E. 

53  28  28 

ai78 

51  39  28 

2x79 

49  50  29 

2x80 

48     I  31 

2X82 

Aldebaran 

E. 

86  23  36 

SX67 

84  34  18 

2x65 

82  44  57 

2x63 

80  55  34 

2X<^ 

i6 

Antares 

W. 

109  10  49 

ax43 

III     0  43 

ai45 

112  50  33 

8x48 

114  40  19 

2x52 

Saturn 

W. 

97  36  47 

ax6o 

99  26  15 

8x63 

loi  15  39 

8X65 

103     4  59 

8x68  1 

i 

a  Aquilse 

W. 

58  49  51 

2788 

60  24  34 

2766 

61  59  46 

«748 

63  35  22 

8733  1 

1 

a  Arietis 

E. 

38  57  49 

S2Q4 

37     9  28 

2213 

35  21  20 

8823 

33  33  27 

8835 

Aldebaran 

E. 

71  48  40 

2x67 

69  59  23 

2x70 

68  10  II 

2x74 

66  21     4 

2x78 

' 

Pollux 

E. 

113  39  32 

aaoo 

III  51     5 

220X 

no     2  39 

2202 

108  14  15 

2204 

1 

17 

Saturn 

W. 

1X2    10    10 

ai93 

113  58  48 

2200 

115  47  15 

8207 

117  35  32 

22X5  1 

a  Aquilie 

W. 

71  37  35 

2687 

73   H  33 

2683 

74  51  36 

268z 

76  28  41 

2682  1 

Fomalhaut 

W. 

46  34  42 

3114 

48     2  35 

3067 

49  31  25 

3027 

51     I     4 

8993 

Aldebaran 

E. 

57  17  26 

92XO 

55  29  13 

2218 

53  41   13 

2227 

51  53  26 

8837 

Pollux     . 

E. 

99  13  19 

2225 

97  25  28 

823X 

95  37  46 

93  50  14 

8845 

x8 

a  Aquilae 

W. 

84  33  23 

2704 

86     9  57 

■713 

87  46  20 

8783 

89  22  29 

8735 

Fomalhaut 

W. 

58  38  20 

2882 

60  II     2 

2870 

61  43  59 

8B6x 

63  17     8 

8854 

! 

Aldebaran 

E. 

42  58  39 

QOO 

41   12  40 

23x6 

39  27     4 

t333 

37  41  52 

8350 

1 

Pollux 

E. 

84  55  41 

2292 

83     9  30 

a303 

81  23  35 

83x5 

79  37  58 

8387 

19 

a  Aquilae 

W. 

97  18  59 

2609 

98  53  15 

•828 

100  27     7 

8847 

102     0  34 

8869 

Fomalhaut 

W. 

71     4  13 

2850 

72  37  36 

a854 

74  10  54 

8B60 

75  44    4 

88^ 

a  Pegasi 

W. 

50     2  27 

2566 

51  42     9 

8569 

53  21  46 

8574 

55     X  17 

8580 

Pollux 

E. 

70  54  34 

8398 

69  10  56 

8413 

67  27  40 

3489 

65  44  47 

8445 

Regulus 

E. 

107  41  40 

3353 

105  56  57 

2366 

104  12  34 

8380 

102  28  31 

8395 

ao 

a  Aquilae 

W. 

109  40  31 

299a 

III   10  54 

302X 

112  40  41 

3051 

114     9  51 

3082 

Fomalhaut 

W. 

83  27     6 

2920 

84  58  59 

a935 

86  30  34 

8949 

88     z  51 

•965 

a  Pegasi 

W. 

63  16  23 

2624 

64  54  45 

9636 

66  32  51 

2648 

68  10  41 

2660 

Pollux 

E. 

57  16  26 

a536 

55  36     3 

a556 

53  56     7 

8575 

52  16  38 

8596 

Regulus 

E. 

93  53  36 

2472 

92  11  43 

2488 

90  30  13 

2504 

88  49     6 

2520 
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OCTOBER,  1899. 


XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTJINCES. 

■si 

Nam*  and  Diroction 
of  Object 

Noon. 

P.I- 

of 

Diff. 

Illh. 

P.L. 

of 

DiflE. 

Vlh. 

P.I. 

of 

DifE. 

IXh. 

P.L. 

of 
Diff. 

•       r       • 

•             « 

•      #      • 

•         9         m 

2Z 

Fomalhaut 
a  Pegasi 
aArietis 
Pollux 
Regulus 

W. 
W. 

w. 

E. 
E. 

89    32    48 

69  48  Z4 
26  zo  26 
50  37  38 
87     8  2Z 

Mi 
•674 
•6sa 

26x8 
•537 

91     3  25 
71  25  29 

27   48    IZ 

48  59     7 
85  27  59 

8998 

a687 
•654 
«639 
•S54 

92  33  40 
73     2  26 
29  25  53 
47  2Z     5 
83  48     z 

30x6 
270X 
3658 
8662 
•571 

94    3  33 
74  39    4 
31     3  29 
45  43  34 
82     8  26 

3034 
8716 
3666 
368s 
3S88 

22 

Fomalhaut 

aPegaai 

a  Arietis 

Pollux 

Regulus 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

zoz  26  54 
82  37  2Z 
39    8  30 
37  44     3 
73  56  z8 

134  22  3z 

3139 
S793 
97a 
«8i4 
•67a 
Soai 

102  54  z6 
84  12    0 
40  44  46 

36     9  53 

72  19     z 

132  52  44 

3x63 
a807 
a730 
1844 
a689 
S098 

104  21  zz 
85  46  Z9 
42  20  46 
34  36  22 
70  42     7 

Z3Z  23  18 

3x86 
8823 
3743 
a875 
8706 
3035 

105  47  37 
87  20  Z7 
43  56  29 
33     3  31 
69     5  35 

X29  54  13 

33x0 

2838 

3756 

3909 

3733  ' 

3073 

as 

a  Pegasi 
a  Arietis 
Regulus 

SUH 

W. 
W. 
E. 
E. 

95    4  59 

5t  50  42 

6z     8  26 

"2  33  53 

agxg 
a883 
a8o5 

S153 

96  36  54 

53  24  40 

59  34     4 

Z2Z     6  48 

3935 
1836 

989X 

3169 

98     8  29 

54  58  21 

58     0    3 

Z19  40     2 

8951 

8850 
2836 
3185 

99  39  43 

56  31  44 

56  26  22 

"8  Z3  35 

2966 

3862 

8832 

3800 

24 

aArietis 
Aldebaran 
Regulus 
Sun 

W. 

w. 

£. 
E. 

64  Z4  34 

31  32    4 

48  42  53 

zzi     5  46 

1996 

i997 
9926 

3*73 

65  46  20 

33     2  21 

47  "     7 

Z09  4Z     3 

«937 
300X 
■940 
3386 

67  17  52 

34  32  32 

45  39  39 

108  16  35 

^9 
3007 
■954 
3399 

68  49    9 

36     2  36 

44     8  29 

Z06  52  22 

8960 

30I8 

3968 

33X2 

25 

a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

76  32   Z3 

43  31  10 
36  36  53 
99  54  47 

30x0 
3043 
3Q35 
3368 

77  52  13 
45    0  30 
35     7  24 
98  31  54 

30X9 
3048 
3048 
3378 

79  22    a 
46  29  43 
33  38  zz 
97    9  12 

3088 
3055 
3068 

S387 

80  51  40 
47  58  48 
32     9  15 
95  46  41 

3035 
3060 
S075 
3396 

a6 

aArietis 

Aldebaran 

Sun 

W. 
W. 
E. 

88  Z7  35 
55  22  33 

88  56  26 

3069 

3086 
3433 

89  46  22 
56  51     0 
87  34  47 

3074 
3090 

3439 

91  15    3 
58  Z9  22 
86  Z3  Z5 

3080 
3093 

S44S 

92  43  37 
59  47  40 
84  5z  49 

3084 
3096 

3449 

27 

a  Arietis 

Aldebaran 

Sun 

W. 
£. 

too    5  17 
67    8  20 
78     5  48 

3100 
3107 
346s 

loi  33  27 

68  36  21 
76  44  45 

3X08 

3107 
3468 

Z03     z  34 

70      4   22 

75  23  45 

3x03 
3x08 
34(^ 

Z04  29  40 
7z  32  22 
74    2  46 

3x04 
SX08 
3470 

28 

Aldebaran 

PoUuz 

Sum 

W. 
W. 
E. 

78  52  32 

37  30  33 
67  Z7  3Z 

3X0X 
3at4 
S40S 

80  20  40 
38  56  14 
65  56  48 

3099 

32x2 
3463 

8z  48  5z 
40  22    9 
64  35  43 

3096 
33DX 

84fio 

83  17    5 
41  48  17 
63  14  34 

3093 

3190 
3457 

99 

Aldebaran 

Pollux 

Sum 

W. 
W. 
E. 

90  39  24 
49     2     z 
56  27  49 

3073 
8141 
343S 

92    8    8 
50  29  21 
55    6  12 

3065 
3X3X 

3430 

93  37    0 
51  56  53 
53  44  29 

S060 

3X88 

34«3 

95     5  59 
53  24  36 
52  22  39 

3054 
3xn 

3416 

30 

Aldebaran 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

Z02  32  52 
60  46    9 
23  45  51 
45  31  32 

30x9 
3063 
3096 

3380 

Z04    2  4Z 
62  Z5    4 
25  14    5 
44    8  53 

30x8 
3053 
3076 
337* 

Z05  32  39 
63  44  " 
26  42  44 

42  46    5 

3«H 
3043 
S057 
334 

Z07     2  47 

65  13  31 
28  zz  46 
41  23     8 

3996 

3033 
304X 
3356 

31 

PoUux 

Regulus 

Sun 

W. 
W. 
E. 

72  43  23 
35  41  41 
34  25  52 

1980 
4969 

SitM 

74  14     X 
37  12  33 
33     I  54 

•969 
3955 
S309 

75  44  53 
38  43  42 
3X  37  46 

■958 

8943 
3394 

77  15  58 
40  Z5    7 
30  Z3  28 

■947 
i93P 
3185 

xvnL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5* 

Name  and  Diraedoii 
of  Object 

Midnight 

of 
Difl. 

XV^ 

P.L. 

of 
DifE. 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 

of 
Diff. 

•                m 

•         t         m 

•                   m 

•                    m 

az 

Fomalhaut 
a  Pegasi 
a  Arietis 
PoUux 
Regulas 

W. 
W. 
W. 
E. 
E. 

95  S3     3 

76  15  23 
32  40  55 
44     6  34 
80  a9  14 

994 

•675 
2709 

97     2    9 

77  51  22 
34  18     9 
42  30     6 

78  50  25 

3074 
9745 
3684 
■734 
•6m 

98    30     50 

79  27     2 
35  55  iz 
40  54  zz 
77  12    0 

3096 

2760 
•695 

•759 
•639 

99  59     5 

81      2   22 

37  31  58 
39  18  49 
75  33  58 

3x17 
•776 
•706 
2786 
2655 

aa 

Fomalhant 
a  Pegask 
a  Arietis 
Pollux 
Regulos 
Sun' 

W. 
W. 
W. 
E. 
E. 
£. 

107  13  34 
88  53  55 
45  31  55 
31  31  23 
67  29  26 

Z28  25  29 

■8S5 

•769 
■945 
^40 
9088 

Z08  39     2 
90  27  Z2 

47     7     3 
30    0     z 

65  53  39 
126  57     5 

3a6x 

•87X 
2782 
8983 
2756 
3x05 

"o    3  59 
92    0    8 
48  41  54 
28  29  27 
64  18  Z3 

125  29     z 

3t88 

2887 
2796 
3026 

3x21 

zzi  28  25 

93  32  44 
50  16  27 
26  59  46 
62  43     9 
Z24     I  Z7 

33x5 
•903 

28x0 
3073 
2788 
3x38 

23 

a  Pegasi 
a  Arietis 
Regulas 
Sun 

W. 
W. 
E. 
E. 

zoz  10  38 
58    4  51 
54  53     2 

1x6  47  26 

flpSa 
a87« 

S«5 

Z02  41  Z3 
59  37  41 
53  20     z 

"5  2Z  35 

3998 

2888 
2883 
S4SI 

Z04  zx  28 
6z  10  15 
51  47  20 

Z13  56     2 

3014 
290X 

•897 
3^49 

105  4Z  24 
62  42  32 
50  14  57 

ZZ2   30   46 

• 
S029 
29x9 
29x2 
3a59 

24 

a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

70  20  Z2 

37  32  34 

42  37  36 

Z05  28  24 

■970 
S0X8 
9981 
3324 

7z  5z     a 

39     2  24 

4Z     7    0 

104    4  40 

•981 
3034 
S995 

3336 

73  2Z  38 
40  32     7 
39  36  41 

Z02   41    ZO 

2991 

3030 
9009 

3346 

74  52    a 

42     z  42 

38     6  39 

loi  17  52 

300X 
3036 

9028 

3358 

25 

a  Arietis 
Aldebaran 
Regulas 
Sun 

W. 
W. 
E. 
E. 

82   21      9 

49  27  46 
30  40  35 
94  24  20 

9043 
9066 
9090 

5404 

83  50  28 

50  56  37 
29  12  13 
93     2     8 

3050 
307X 
SX04 
34x3 

85  19  39 
52  25  22 
27  44     8 
9x  40    6 

9057 
3077 
9x19 
94W 

86  48  41 
53  54    0 

26    16    22 
90    18    12 

3064 
9081 
SI34 

3497 

a6 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

94  za    6 
61  Z5  54 
85  30  a8 

9088 
3099 
3454 

95  40  30 
62  44     5 

82      9    Z2 

S09» 

9x02 
3458 

97    8  49 

64    Z2    Z2 

80  48     Z 

9095 

Sxo| 
94«x 

98  37     5 
65  40  Z7 
79  26  53 

9098 

3x05 
3463 

27 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

105  57  45 
73    0  22 
72  41  48 

3x05 
3x07 
3470 

Z07  25  49 
74  28  23 
7z  20  50 

3x05 
3107 
3469 

«o8  53  53 
75  56  24 
69  59  51 

3x05 
3x05 
3469 

zzo  21  57 
77  24  27 
68  38  52 

3x04 
3x04 
3407 

a8 

Aldebaran 

Pollux 

Sun 

W. 

w. 

E. 

84  45  23 
43  14  38 
61  53  22 

3069 
3x80 
3454 

86  X3  46 

44  41  " 
60  32    6 

fo86 

3x70 
3449 

87  42  Z3 
46    7  56 
59  xo  45 

908x 
9x60 

3446 

89  xo  46 
47  34  53 
57  49  20 

3077 
S15X 

3440 

•9 

Aldebaran 

PoUax 

Sun 

W. 
W. 
E. 

96  35    5 
54  52  31 
51    0  4Z 

S047 
9x0s 
34X0 

98     4  19 
56  20  38 

49  38  3^ 

SO*x 
3098 

3403 

99  33  4X 
57  48  56 
48  z6  23 

3^ 
3083 
3396 

zoz    3  za 

59  X7  a6 
46  54    2 

3026 
3073 
3388 

30 

Aldebaran 
Pollux 
Regains 
Sun 

W. 
W. 
W. 
E. 

Z08  33    5 

6643    3 
29  41     8 
40    0    z. 

49B7 
908a 

3006 
3347 

zzo    3  34 
68  Z2  48 
31  10  49 
38  36  44 

•979 
90XX 
90x0 
3S3B 

X"  34  X3 
69  42  47 
32  40  49 
57  X3  Z7 

•970 
300X 
•997 
3330 

XZ3     5    3 

7z  za  58 

34  xz     6 

35  49  40 

2962 
2990 
•98. 
33M 

31 

PoUnx 

Regains 

Sun 

W. 
W. 
£. 

78  47  X7 
4z  46  48 
a8  48  59 

i936 
«9X7 
977 

80  z8  50 
43  18  45 

27   24   2Z 

i904 
3909 

8z  50  37 
44  50  59 
25  59  33 

•»«4 
S^6l 

83  aa  38 
46  a3  a9 
24  34  36 

•901 

•879 
9^ 

182 


NOVEMBER,  1899. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 


THE  SUN'S 


Apparont 
Right  i 


Diitfor 
xHour. 


Appamt 
Dcclinadoo. 


DfllLfor 
I  Hour. 


Semf- 
diam«t« 


SldsrMd 
Time  of 
Semi- 
diameter 
Pasting 
Meridiaa 


Bqnadaaof 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


DilLfor 
I  Hoik 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tues. 
Wed, 
Thur. 

FriA 

Sat. 

SUN. 

Mon. 
Tuea 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 

Thur. 

Frid. 


h     m       • 

4  25  51.26 

4  29  46.90 
4  33  43-36 

4  37  40-64 
4  41  38.73 
4  45  37.65 

4  49  37.40 
4  53  37-98 
4  57  39.38 


I  41.61 
5  44-68 
9  48.57 


5  13  53-30 
5  17  58.86 
5  22    5.26 

5  26  12.50 
5  30  20.56 
5  34  29.46 

5  38  39.20 
5  42  49.76 
5  47     I-I5 

5  51  13.35 
5  55  26.37 
5  59  40.18 


3  54-79 

8  10.18 

12  26.32 


6  16  43.20 

6  21  0.81 

6  25  19.12 

z6  29  38.10 


9.802 

9-835 
9.869 

9903 
9.938 
9.972 

0.007 
0.041 
0.076 

o.xxo 

0.145 
0.179 

;o.2i4 
0.249 
10.284 

0.319 

0.354 
0.389 

0.423 

0.457 
0.491 

0.525 
0.559 
0.592 

:o.625 
0.657 
0.688 

0.718 
0.748 
0.777 

X0.805 


S.  14  37  26.8 

14  46  34.0 

15  5  26.8 

1524    4.7 

15  42  27.4 

16  034.5 

16  z8  25.4 

16  35  59-9 
1653  17-5 

17  10  17.8 
17  27  0.4 
17  43  24.9 

17  59  31.0 

18  15  18.2 
18  30  46.2 

18  45  54.6 

19  o  42.9 
19  15  II.O 

19  29  18.2 
1943    4.4 

19  56  29.1 

20  9  32.0 

20  22  Z2.8 
so  34  31.0 

so  46  26.2 
ao  57  58.3 

21  9    6.8 

21  19  51.4 
21  30  11.8 
21  40    7.6 

S.  21  49  38.6 


-48.09 
47.50 
46.89 

-46.26 

s  45-6a 
4496 

-44.28 

43.58 
42.87 

-42.X4 
4X.40 
40.64 

-39.86 
39.06 
38.25 

-37-43 
36.59 
35-73 

-34-86 
33-97 
33.07 

-3a.x5 
31.22 
30.28 

-29.32 
28.34 
«7  35 

-«6.35 

25.33 
24.30 

-23.26 


6  9.74 
6  9.98 
6  10.23 


0.47 
0.72 
0.96 

1.20 
1.44 
1.68 

1.91 

2.15 

2.38 

2.60 
2.82 
3.04 

3.25 
3.46 
3.66 

3.86 
4.06 
4.25 

4.43 
4.61 

4.79 

4.96 

5-13 
5.29 

5.45 
5.61 
5.76 


16  15.91 


t 
66.94 

67-05 
67.17 

67.29 
67.40 
67.52 

67.64 
67.76 
67.88 

68.00 
68.12 
68.24 

68.36 
68.48 
68.60 

68.71 
68.83 
68.94 

69.06 
69.17 
69.28 

69-39 
69.50 
69.60 

69.70 
69.80 
69.90 

70.00 

70.09 
70.18 

70.27 


m       t 

6  19.54 

:6  20.44 

:6  20.54 

6  19.82 

6  18.28 

6  15.93 

6  12.74 

6  8.73 

6  3.90 


58.24 
51.75 
44.43 

36.28 
27.29 
17.48 

6.83 
55.35 
43-04 


4  29.89 
4  15.92 
4    1.14 


45.53 
29.12 
1X.91 

53.90 
35-13 
15-59 

55.32 

34-33 
I  12.64 


10  50.27 


• 

0.055 
ao2i 
0.0x3 


0.047 
o.o8x 
0.ZX5 

0.Z50 
0.184 
a2Z9 

0.253 
0.288 
a  322 

0.357 
a392 
a426 

0.46X 
0.496 
0.531 

0.565 
0.599 
0.633 

0.667 
0.700 
0.733 

0.766 
0.798 
0.829 

0.859 
0.889 
0.918 

0.945 


Monj>-The  mean  time  of  temldiametor  paaaing  may  be  found  hj  eabtraetlng  a^.19  from  the  aidereal  dma 

The  aign  ~  prefixed  to  the  hourly  change  of  declination  indlcatee  that  south  doclinatione  are  increaeiog. 
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AT  GREENWICH  MEAN  NOON. 


I 

I 


THE  SUN'S 


Apparent 
Right  Aac«i»loiL 


DliLfor 
X  Hour. 


Apparent 
DecUnadoa 


DilLtor 
X  Hour. 


Bqnadon  of 

Time, 

to  be 

Added  to 

Mean  Time. 


Diitfor 
X  Hoar. 


Sidereal 

Time^ 

or 

Richt  Ascension 

of 

MeanSnn. 


Wed. 
Thur. 
Frid. 

Sat 

sew. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

sc/j\r. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

sew. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

sew. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


lO 

II 

12 

13 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


h     m        t 

4  25  53.93 

4  29  49.58 

4  33  46.05 

4  37  43.33 

4  41  41.43 

4  45  40.36 

4  49  40.10 

4  53  40.68 

4  57  42.08 

5  I  44.31 
5  5  47.36 
5     9  51.24 

5  13  55.96 
5  18  1.50 
5  22    7.88 

5  26  15.10 

5  30  23.14 

5  34  32.01 

5  38  41.72 

5  42  52.25 
5  47  3.60 

5  51  15.77 

5  55  28.74 

5  59  42.51 

6  3  57.08 
:6  8  12.41 
:6  12  28.50 

6  i6  45.33 
6  21  2.88 

6  25  21.13 

6  29  40.05 


t 
9.802 
9.836 
9.870 

9.904 
9.938 
9.972 

Z0.007 
10.04Z 
zao76 

XO.XZZ 

10.145 
Z0.180 

10.214 
Z0.249 
10.283 

20.3x8 
XO.352 
10.387 

X0.422 
X0.456 
X0.490 

10.524 

10.557 
10.590 

ia623 
xa655 
X0.686 

10.716 
xa746 
10.774 

ia8o2 


S.  14  27  39.8 

14  46  46.9 

15  5  39.5 

15  24  17.3 

15  42  39.8 

16  o  46.6 

16  18  37.4 
16  36  II.6 

16  53  29.0 

17  10  29.0 
17  27  11.3 
17  43  35.6 

17  59  41.4 

18  15  28.3 
18  30  55-9 

18  46    4.0 

19  o  52.0 
19  15  19.7 

19  29  26.6 
19  43  12.5 

19  56  36.8 

20  9  39.4 
20  22  19.7 
20  34  37.6 

ao  46  32.5 

20  58    4.2 

21  9  12.4 

21  19  56.6 
21  30  16.6 
21  40  12.1 

S.  21  49  42.7 


-48.09 

47-49 
46.88 

-46.25 
45.6X 
44.95 

-44.27 

43.57 
42.86 

-4213 
4X.39 
40.63 

-39.85 
39.05 
38.24 

-37.42 
36.58 

35.72 

-34.85 
33.96 
33.06 

-32.14 

3Z.2X 

30.27 

-29.3X 
28.33 
27.34 

-26.34 
25.32 
24.29 

-23.25 


m       8 

6  19.55 

6  20.45 

6  20.54 

[6  19.81 

c6  18.26 

:6  15.89 

6  12.70 

6  8.68 

6  3.84 


58.17 
51.67 

44-34 

36.18 
27.19 
17-37 

6.71 

55.23 
42.91 

29.76 

15.78 
0.99 


3  45.37 
3  28.96 

3  "75 

2  53.74 
2  34.96 
2  15.43 


I  55.15 
I  34-16 
I  12,47 


10  50.11 


t 

0.054 
0.020 
0.0Z4 

0.048 
0.082 
0.1 16 

0.150 
0.185 
0.219 

0.254 
0.288 
0.322 

0.357 
0.392 
0.427 

0.462 
0.496 
0.531 

0.565 
0.599 
0.633 

0.667 
0.701 
0.734 

0.766 
0.798 
a830 

0.860 
0.889 
0.9x7 

0.945 


h  m        s 

4  42  13.48 

4  46  10.03 

4  50  6.58 

4  54  3.14 

4  57  59.70 

5  I  56.25 


5  52.80 

9  49.36 

13  45.92 


5  17  42.47 
5  21  39.03 
5  25  35.58 

5  29  32.14 
5  33  28.70 
5  37  25.25 


5  41  21.81 
5  45  18.36 
5  49  14.92 


53  ".48 

57  8.03 

I  4.59 


5  5  1.14 

6  8  57.70 
6  12  54.26 


6  16  50.81 
6  20  47.37 
6  24  43.93 

:6  28  40.48 

6  32  37.04 
6  36  33.60 

16  40  30.16 


HoTB.— Tile  aemidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

Th«  sifn  ~  prefixed  to  the  hourly  change  of  declination  indicates  that  sooth  declinations  are 
increasing. 


DlftforzHon 

+  9'.8565. 
(Table  IIL) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

•s 

1 

1 
1 

■s 

1 

• 

Logarithm 

of  the 

Radius  Vector 

of  the 

Barth. 

Dlltfor 
I  Hour. 

Mean  Time 

of 

Sidereal  Nooa 

TRUE  LONGITUDE. 

DIff.  for 
z  Hoar. 

LATITUDE. 

X 

A' 

2 

3 

305 
306 

307 

•         *             m    ■ 

2i8  52    9.3 

219  52  16.8 

220  52  26.2 

m 

51  11.4 
51  18.7 
51  28.0 

m 
150.27 
150.35 
150.43 

m 
-0.59 
0.52 
0.41 

9.9965223 
9.99641 16 
9.9963013 

-46.2 
46.0 
45-9 

h     m        8 

9  16  15.15 

9    X2    19.24 

9    8  23.33 

4 
5 
6 

308 

309 
310 

221  52    37.6 

222  52    50.6 

223  53      5-1 

51  39-3 

51  52.1 

52  6.5 

150.50 
150.57 
150.64 

—  0.29 
0.17 

—  0.03 

9.9961915 
9.9960821 
9.9959734 

-45.7 
45.4 
45.1 

9    4  27.4a 
9    0  31.51 
8  56  35.60 

7 
8 

9 

3" 
312 

313 

224  53    21.4 

225  53  39.2 

226  53  58.4 

52  22.7 
52  40-3 
52  59-4 

150.71 
150.77 
150.83 

+  O.II 

0.23 

0.34 

99958655 

9.9957583 
9.9956521 

-44.8 
44.4 
44.0 

8  52  39.69 
8  48  43.78 
8  44  47-87 

lO 

II 

12 

314 
315 
316 

227  54  19.1 

228  54  41.1 

229  55    4-6 

53  19-9 

53  41-8 

54  5-2 

150.89 
150.95 
I5I.OI 

+  0.42 
0.48 
0.52 

9-9955471 

9-9954434 
9.9953412 

-43.5 
42.9 
4«.3 

8  40  51.96 
8  36  56.05 
8  33    0.14 

13 
15 

317 

318 

319 

230  55  29.4 

231  55  55-7 

232  56  23.4 

54  298 

54  56.0 

55  23.5 

151.06 
151. 12 
I5I.18 

+  0.51 
0.48 

0.41 

9.9952405 
9.9951416 
9.9950446 

-41.6 
40.8 
40.0 

8  29     4.23 
8  25     8.32 
8  21   12.41 

i6 

17 
i8 

320 
321 
322 

233  56  52.4 

234  57  22.8 

235  57  54-9 

55  52.4 

56  22.6 

56  54-6 

151.24 
151.30 
151-37 

+  0.33 

0.22 
+  0.10 

9.9949496 
9.9948567 
9.9947659 

--39-2 
38.3 
37.4 

8  17  16.50 
8  13  20.59 
8     9  24.68 

19 

20 
21 

323 
324 
325 

236  58  28.5 

237  59    3-6 

238  59  40.4 

57  28.0 

58  3.0 
58  39-6 

151-43 
151.50 
151.57 

—  0.02 

0.15 
0.28 

9.9946772 
9.9945907 
9.9945064 

-36.5 
35.6 
34.7 

8    5  28.77 
8     I  32.86 

7  57  36.95 

22 

23 
24 

326 
327 
328 

239  60  i8.8 

240  60  58.7 
242     I  40.4 

59  17-8 

59  57-6 

0  39.1 

151.64 
151.70 
151.77 

—  0.40 

0.49 

0.56 

9.9944241 
9.9943439 
9.994265s 

-33.8 
33.0 
32.2 

7  53  41.04 
7  49  4513 
7  45  49-22 

25 
26 
27 

329 
330 
331 

243  2  23.7 

244  3    8.6 

245  3  55-1 

1  22.3 
a    7.0 

2  53-3 

151.84 
I5I.9X 
151.97 

—  0.60 
0.61 

0.59 

9.9941891 
9.9941 144 
9.9940412 

-31.5 
30.8 
30.x 

7  41  53.31 
7  37  57-4° 
7  34    1.49 

28 
29 
30 

33a 
333 
334 

246  4  43.1 

247  5  32.6 

248  6  23.5 

3  41-2 

4  30.5 

5  21.3 

152.03 
152.09 

X5a.x5 

-0.55 
0.47 
0.37 

9.9939696 

9.9938995 
9.9938307 

-29.5 
28.9 
28.3 

7  30    5-58 
7  26    9.66 
7  22  13.75 

31 

335 

249    7  15.7 

6  13.3 

152.20 

—  0.25 

9.9937633 

-«7.8 

7  18  17.84 

Hon 

1 

osiban  in  coltiinn  A  c 
inox  of  January  t^A 

orratpood  to  tfa 

•  tmooqiiix 

lox  of  tho  dato;  in  oolamn  A'  to  1 

th«niMn 

Difl.  tor  I  Honr. 
— 9*.8296. 
CTabla  IL) 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

a 
1 

SEUIDIAUBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Noon. 

DitLtot 
I  Hoar. 

Midnight 

Diff-'for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

2 

3 

•               • 

15     8.2 
15    16.8 
15    25.7 

«          m 
15     12.4 

15    2X.3 

15  30.2 

#          m 

55  26.4 

55  58-0 

56  30.8 

m 

+  1.26 

x-35 
1.36 

55  42-0 

56  14.4 

56  47-1 

m 

■I-I.33 

1-37 
1-34 

h       m 

22  52.7 

23  41.9 
6 

m 

1.98 

2.12 

d 

27.7 

28.7 

0.1 

4 
5 
6 

15  34-5 
15  426 
15  49-9 

15  38.6 
15  46.4 

15  53-2 

57    2.9 
57  32.8 
57  59-6 

+X.30 
X.19 
1.05 

57  18.2 

57  46-7 

58  1 1.7 

+1.25 
1.12 
0.97 

0  34.3 

1  29.6 

2  26.8 

2.25 

2-35 
2.40 

I.I 
2.1 
31 

7 
8 

9 

15  56.3 

16  1.6 
16    6.0 

15  59-1 

16  3.9 
16    7.8 

58  22.9 
58  42.6 
58  58.7 

+0.90 
0.75 
0.60 

58  33-2 

58  511 

59  5-3 

+0.82 
0.67 
0.52 

3  24.3 

4  20.7 

5  15-2 

2.38 
2.31 
2.23 

4.1 
6.1 

lO 

II 

12 

16    9.4 
16  1 1.6 
16  12.4 

16  10.6 
16  12.2 
16  12.2 

59  III 
59  19.1 
59  22.2 

+0.43 

+0.24 

0.00 

59  156 
59  21.4 
59  21.4 

+0.33 
+0.13 
-0.13 

6    7.6 
6  58.6 
7487 

2.X5 

2.10 

2.09 

7.1 

8.1 
9.1 

13 
15 

16  IX.5 
16     8.6 
16    3-5 

16  10.3 
16    6.4 
16    0.2 

59  18.9 
59    8.3 
58  49.7 

-0.28 
0.6  z 
0.94 

59  14-6 
59    0.0 
58  37-4 

-0.44 
0.78 

X.XO 

8  39.1 

9  305 
10  23.5 

2.12 
2.17 
2.25 

10.1 
ii.i 
12.1 

i6 

X7 
i8 

15  56.3 
15  47-2 
15  369 

15  52.0 
15  42.2 
15  314 

58  23.2 
57  49-8 
57  1 1.7 

-1.26 
X.50 
1.65 

58    7-2 
57  31-2 
56  51.6 

-1-39 
1-59 
1.68 

11  18.2 

12  13.9 

13  9-5 

2.31 

2.33 
2.29 

I3-I 
14.1 

I5-I 

19 

20 
21 

15  259 
15  iS-2 
15    5-5 

15  20.4 
IS  10.2 
15     1-3 

56  314 
55  52.0 
55  16.4 

-1.68 
X.58 
X.36 

56  11.4 
55  33-6 
55    0.9 

-1.64 
X.48 
X.22 

14    3.7 

14  55.4 

15  440 

2.21 
2.09 
X.96 

16.1 
17.1 
18.1 

22 
23 
24 

14  57-5 
14  51-8 
14  48.7 

14  54-3 
14  49.9 
14  48.2 

54  47-2 
54  26.1 
54  14-9 

-1.05 

0.68 

-0.25 

54  35-5 
54  192 
54  131 

-0.88 

0.46 

-0.03 

16  29.7 

17  I3-I 
17  54-7 

X.85 
1.76 
X.7I 

19.1 
20.1 
21.1 

25 
26 
27 

14  48.5 
14  5I.I 
14  56.6 

14  49.5 

14  535 

15  0.2 

54  140 
54  23.8 
54  43-7 

+0.19 
0.62 
1.03 

54  17-6 
54  32.5 
54  57-1 

+0.40 
0.83 
X.20 

18  357 

19  16.9 

19  59-3 

X.70 

X.74 
I.81 

22.1 

231 
24.1 

28 
29 
30 

15    4-4 
15  14.2 

15  25.3 

IS    9-1 
15  196 
15  31.0 

55  12.5 

55  48.S 

56  29.1 

+1.36 
z.6x 

1-74 

55  29.8 

56  8.4 
56  50.2 

+1.50 
X.69 
X.76 

20  44.0 

21  31.8 

22  23.2 

1.92 
2.06 
2.22 

25.1 
26.1 
27.1 

31 

15  36.8 

IS  42.4 

57  11.3 

+1.75 

57  32.1 

4-X.70 

23  18.2 

2.36 

2S.1 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION, 

Hour. 

Right 

Diff.  for 

DaeUnatioa 

DiflF.  for 

Hour. 

Right 

Diff.  for 

DaeUxuidoa 

Diff.  for 

Ascensioa 

I  Minnte. 

X  Minate. 

Ascension. 

X  Minnto. 

1  If  innte. 

WE 

DNESr 

)AY  I. 

FRIDAY  3. 

h     m       s 

s 

•       f       • 

m 

h    m       • 

■ 

•                   m 

• 

O 

12  52   14.12 

1.9797 

S.io  39  11.6 

XX.O33 

0 

14  32  35.18 

8.8113 

S.18  26    6.x 

B.ooi 

X 

12   54    13.02 

1.9838 

,10  50  12.4 

10.993 

I 

14  34  48.02 

3.8I66 

18  34    3.6 

7.9x3 

a 

12   56   12.17 

1.9879 

II     I  X0.8 

10.954 

2 

14  37     1.17 

3.33X8 

18  41  55.6 

7. 831 

3 

12  58  "-57 

1.9981 

XI  12    6.9 

10.9x5 

3 

14  39  14.63 

8.3369 

18  49  42.1 

7.738 

4 

13      0   11.22 

1.996s 

II  23    0.6 

XO.873 

4 

14  41  28.40 

3.3333 

x8  57  23.0 

7.634 

5 

13      2    II. 12 

••0004 

"  33  51.7 

10.831 

5 

14  43  42.49 

3.9373 

19    4  58.2 

7.538 

6 

13      4    11.27 

«.O047 

XX  44  40.3 

XO.788 

6 

14  45  56.88 

3.S434 

19  12  27.6 

7.443 

7 

13      6    11.68 

0.0090 

XI  55  26.2 

XO.743 

7 

14  48  11.58 

3.3476 

19  19  51.3 

7.346 

8 

13     8  12-35 

«.oi34 

12    6    9.5 

10.698 

8 

14  50  26.59 

8.3538 

19  27     9.1 

7.a48 

9 

13  10  13.29 

9.0x78 

12  16  50.0 

10.653 

9 

14  52  41.91 

a.a579 

19  34  21.0 

7.X48 

zo 

13  12  14.49 

3.0233 

12  27  27.7 

XO.604 

10 

14  54  57.54 

8.3630 

19  41  26.8 

7.047 

XI 

13  14  15.96 

a.  0368 

12  38     2.5 

10,55c 

II 

14  57  13.47 

8.3680 

19  48  26.6 

6.946 

12 

13  16  17.70 

3.0S1S 

12  48  34.4 

10.507 

12 

14  59  29.70 

8.8730 

19  55  20.3 

6.843 

13 

13  18  19.71 

3.0358 

12  59     3.3 

10.457 

X3 

X5     I  46.23 

8.3780 

20    2     7.7 

6.738 

14 

13  20  21.99 

3.04<Q 

13     9  29.2 

10.405 

14 

15    4    3.06 

8.8830 

20    8  48.9 

6.633 

15 

X3  22  24.55 

a.0450 

13  19  51.9 

X0.35S 

15 

15     6  20.19 

8.3880 

20  15  23.7 

•  6-5«7 

x6 

13  24  27.39 

a-0497 

13  30  X1.5 

10.3OO 

16 

15     8  37.62 

8.3939 

20   21    52.1 

6.480 

17 

13  26  30.51 

a.054S 

13  40  27.9 

10.345 

17 

15  10  55.34 

8.3978 

20  28  14. 1 

6.313 

x8 

13  «8  33-91 

«.059X 

13  50  40.9 

10.189 

18 

15  13  13.35 

8.3087 

20  34  29.6 

6.303 

19 

13  30  37-60 

a.0639 

14     0  50.6 

10.138 

19 
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8.SI4S  |S.ao  x8  49.8 

6.49, 

"■== 

3 

13  26  49.86 

t.05x6 

X3  46  22.9 

ie.x5x 

3 

13    «8    53.  XI 

t.0968 

13  56  30.4 

10.098 

4 

Z3  30  56.68 

3.06SX 

14    6  34.6 

i©.o»3 

5 

13  33    0.56 

«.o^ 

X4  16  35.5 

9.9B7 

6 

13  35    4-75 

9.0796 

Z4  26  33.0 

9.^0 

7 

13  37    9.37 

S.0780 

Z4  36  27.  z 

9.873 

, 

8 

X3  39  14." 

t.0833 

Z4  46  17-7 

9.813 

9 

13  41  19.27 

«.o887 

14  56    4.7 

9.75a 

xo 

13  43  24.75 

•.0M« 

15     5  48.0 

9.69« 

IZ 

13  45  30.57 

8.0997 

15  15  27.7 

9.^ 

la 

13  47  36.71 

8.105a 

15  25    3.6 

9.567 

X3 

13  49  43-19 

t.llo6 

15  34  35.7 

9.  SOS 

H 

X3  51  50.00 

fl.11^ 

X5  44    3.9 

9.4S7 

15 

13  53  57.  «4 

t.I8l8 

Z5  53  28.  z 

g-aso 

z6 

13  56    4.62 

•.««75 

z6    2  48.2 

9.  SOS 

17 

18 

X3  58  ia.44 
14    0  ao.6o 

8.XS3S 

a.xs89 

z6  Z2    4.3 
z6  2Z  16.  z 

9.^3 

9.X68 

PHASES  OF  THE  MOON. 

19 
20 

14    a  39. zi 
14    4  37-96 

■•1447 
•-150S 

16  30  23.7 

16  39  27.0 

'  9.091 
9.018 

ai 

14    6  47.  z5 

8.1561 

z6  48  25.9 

8.944 

d     h      m 

aa 

Z4    8  56.69 

8.16x9 

z6  57  20.3 

8.869 

• 

New  Moon    .    .    •    .  Not.       •  ta  a6.6 

a3 

X4  XX     6.58 

8.1677 

S.Z7    6  zo.a 

8.793 

5 
0 

C 

First  Quarter    .    .    .     .     .     ta     «  a^  a 

TH 

n          V-'      T9      rft    fi¥ 

URSDAY  30. 

a.mA    ^  T**    *^    ««  ^ 

8.713 

8.637 
8.557 

FnUMoon 
Last  Quartei 

.••...       16    42    t8  f% 

r          .          .          .          -          -           f»^       T«      9A     ts 

X 

a 

X4  Z5  37.39 
14  X7  38.33 

■•*734 
••xSSS 

Z7  23  36.0 
Z7  32  ZX.8 

-T     •"-'     Hf"^ 

3 

Z4  Z9  49-6a 

t.x9xx 

Z7  40  42.8 

8.476 

d      h 

4 

Z4  aa    z.a6 

a.idP9 

17  49    8.9 

8r996 

€ 

Perigee Nov.      xa    0.3 

5 
6 

Z4  34  13-35 
14  36  35.60 

t.flB90 

t.«B8 

17  57  30-0 
z8     5  46.  z 

8.310 
8.M 

C 

Aooffee     .•••••..     • 

A       *9    A      II 

••l'^©*'*'      .•••••••       m^   *^.y 

7 
8 

14  38  38.30 
X4  30  5x36 

8.8X47 

z8  Z3  57.0 
z8  22    2.8 

8.XS9 
8.053 

8.«06 

9 

14  33    4-77 

S.886i 

x8  30    >3 

7.965 

xo 

H  35  18.53 

8.1IM 

18  37  58.5 

7.875 

xz 

14  37  3a.65 

•.asQs 

z8  45  48.3 

7.784 

12 

14  39  47- x« 

a-«44a 

18  53  32.6 

7.69t 

13 

X4  42     X.95 

8.8501 

19     I  Z1.4 

7.599 

14 

X4  44  X7.X3 

8.11^ 

Z9    8  44.5 

7.S04 

15 

14  46  32,67 

8.86x9 

Z9  z6  ZZ.9 

7.408 

z6 

X4  48  48.56 

8.8678 

19  23  33.5 

7.Sxt 

17 

14  5x     4-8o 

8.8737 

Z9  30  49.3 

7.»S 

x8 

X4  53  31.40 

«.«796 

X9  37  59-1 

7.1x4 

19 

X4  55  38.35 

•.«854 

19  45    3-0 

7.W4 

ao 

14  57  55.65 

8.99x8 

19  52    0.8 

6.9x8 

ax 

Z5    0  Z3.39 

«.«969 

19  58  52.4 

6^809 

aa 

Z5    3  31.38 

8.3018 

20     5  37.9 

8.705 

a3 

X5    4  49.63 

t.3085 

20  12  Z7.0 

6.S99 

34 

15    7    8.30 

••SHS 

S.30  z8  49.8 

&49S 

13 
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xni: 


GREENWICH  -MEAN  TIME. 

• 

LUNAR  DISTANCEa 

■Si 

Nmme  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 

of 

ix>>. 

P.L. 

of 

1* 

of  Object 

DiflC. 

Difl. 

Diff. 

DIft 

•     »     » 

•             90 

•         »         m 

•         f         m 

I 

Pollux 

W. 

84  54  5a 

•89s 

86  27  20 

888x 

88    0    3 

8^70 

89  33     0 

•859 

Regulos 

W. 

47  56  15 

•866 

49  29  17 

•855 

51     a  34 

S848 

52  36     8 

8830 

Sun 

E. 

23     9  31 

W8 

21  44  19 

3«4a 

20  19    0 

Sa39 

18  53  37 

Sa39 

4 

Sun 

W. 

13     3  21 

S03S 

14  32  28 

3oax 

x6     2  15 

•993 

17  32  36 

•970 

a  Aqailae 

E. 

70    7    3 

31x7 

68  39  14 

3i«o 

67  IX  29 

3X24 

65  43  49 

Sxso 

Fomalhaut 

E. 

96   22   23 

sosa 

94  53  14 

3040 

93  23  51 

9030 

91  54  15 

30x9 

a  Pegaai 

E. 

116   30   40 

2750 

"4  55     6 

a737 

"3  19  15 

8723 

XIX  43     6 

87X1 

5 

Sun 

W. 

25    10   41 

•887 

26  43  17 

««74 

28  16    9 

3862 

29  49  16 

•B5X 

a  Aquilae 

E. 

58  «7  58 

3x88 

57     I  34 

sao6 

55  35  32 

5aa7 

54     9  55 

3a52 

Fomalhaut 

E. 

84  23  3a 

•984 

82  52  59 

•979 

81  22  20 

•97« 

79  51  37 

•973 

a  Pegasi 

E. 

103  38  24 

•655 

102    0  44 

•fi45 

xoo  22  50 

8636 

98  44  44 

2627 

6 

Sun 

W. 

37  38  14 

a8o3 

39  12  38 

•795 

40  47  13 

•787 

42  2X   58 

•779 

Venus 

W. 

24   25   2X 

a887 

25  57  56 

•879 

27  30  42 

8869 

29     3  40 

8868 

Mars 

W. 

19  xo  58 

a697 

20  47  42 

8689 

22  24  36 

868x 

24     I  41 

2674 

Fomalhaut 

E. 

72  17  42 

8977 

70  47     0 

8981 

69  16  24 

•987 

67  45  55 

a995 

a  Pegasi 

E. 

90  31  22 

•388 

88  52  XI 

8388 

87    X2    51 

•576 

85  33  23 

2570 

7 

Sun 

W. 

50  18  13 

«744 

51  53  55 

•737 

53  29  46 

•73X 

55     5  45 

a7a4 

Venus 

w. 

36  51     5 

■Sas 

38  25     3 

8817 

39  59     9 

8810 

41  33  24 

8803 

Mars 

w. 

32    9  29 

•640 

.33  47  29 

•655 

35  25  37 

8628 

37     3  54 

8683 

Antares 

w. 

27  25  23 

M99 

29     8     2 

•430 

30  50  54 

8428 

32  33  58 

•4x4 

Fomalhaut 

E. 

60  i6  30 

3058 

58  47  29 

307« 

57  18  50 

SO97 

55  50  37 

3X18 

a  Pegasi 

E. 

77  14  14 

•547 

75  34     6 

•544 

73  53  54 

•54X 

72  13  38 

•539 

nArietis 

E. 

120  18  24 

•439 

"8  35  45 

«4S^ 

xx6  52  56 

t486 

"5     9  58 

8420 

8 

Sun 

W. 

63     7  40 

S696 

64  44  25 

869X 

66  21   17 

8686 

67  58  x6 

a68i 

Venus 

W. 

49  26  40 

•775 

51     I  41 

•7«9 

52  36  50 

•764 

54  12     5 

•759 

Mars 

w. 

45  17     9 

8596 

46  56  10 

2591 

48  35  17 

•587 

50  14  30 

8582 

Antares 

w. 

41   II   52 

t38x 

42  55  54 

•375 

44  40     4 

2370 

46  24  22 

•364 

Saturn 

w. 

27  24     7 

«398 

29     7  44 

•394 

30  51  28 

as89 

32  35  19 

•384 

a  Pegasi 

E. 

63  51  43 

8533 

62  11   18 

•536 

60  30  55 

a538 

58  50  34 

•539 

a  Arietis 

E. 

106  33     3 

0393 

104  49  17 

•387 

103     5  23 

8382 

loi  21  22 

•378 

9 

Sun 

W. 

76     4  47 

a658 

77  42  23 

•654' 

79  20     5 

a649 

80  57  53 

2646 

Venus 

W. 

62     9  59 

«735 

63  45  52 

•73X 

65  21  51 

8786 

66  57  56 

8728 

Mars 

W. 

58  32  II 

2560 

60  12     I 

•556 

61  51  57 

235a 

63  31  58 

2548 

Antares 

W. 

55     7  42 

a34X 

56  52  42 

•337 

58  37  4« 

•333 

60  23     0 

8328 

Saturn 

W. 

41  16     8 

9363 

43     0  36 

8359 

44  45     9 

a353 

46  29  48 

•35^ 

a  Pegasi 

E  . 

50  30     3 

•5C7 

48  50  23 

•576 

47  10  55 

a587 

45  31  42 

860X 

a  Arietis 

E. 

92  39  42 

•356 

90  55     4 

8352 

89  10  20 

2348 

87  25  31 

•345 

Aldebaran 

E. 

125  36     3 

a37a 

123  51  48 

8366 

122     7  25 

8362 

120  22  55 

•356 

lO 

Sun 

W. 

89     8  10 

2627 

90  46  28 

8684 

92  24  50 

86ax 

94     3  17 

86x8 

Venus 

W. 

74  59  38 

8704 

76  36  13 

2700 

78    12   53 

•897 

79  49  37 

a693 

Mars 

W. 

71  53  19 

8530 

73  33  50 

a5«7 

75  14  25 

8535 

76  55     4 

2522  1 

Antares 

W. 

69  xo  24 

8311 

70  56     8 

•307 

72  41  57 

8304 

74  27  50 

830X  1 

Saturn 

w. 

55  14  20 

«335 

56  59  29 

•33a 

58  44  42 

■3^9 

60  29  59 

•3^6| 

a  Arietis 

E. 

78  40  12 

•329 

76  54  55 

8326 

75     9  34 

8384 

73  24  10 

83«l 

Aldebaran 

E. 

XXI  38  40 

•335 

X09  53  3X 

•S3X 

xo8    8  x6 

nv 

106  22  56 

•3^4 
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GREENV^riCH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.U 

Hskne  «nd  DifMdon    1 

Midnight 

of 

XVh. 

of 

xvinh. 

of 

XXIh. 

of 

of  Object 

DUE. 

Diff. 

DlflL 

DiflE. 

•          • 

•                  m 

•       » 

•        f        m 

I 

Pollux 

W. 

9Z     6  II 

a848 

92  39  36 

iBsS 

94  13  X5 

•8^ 

95  47    8 

■8x7 

ReguluB 

W. 

54    9  57 

a8z8 

55  44     2 

■806 

57  18  22 

•795 

58  52  57 

V^ 

Sun 

E. 

17  28  14 

S«4I 

16     2  53 

3146 

H  37  38 

Sa56 

13  12  35 

9*74 

4 

Sum 

W. 

tg    3  26 

•950 

20  34  42 

<V9x 

23      6   22 

•9x5 

23   38   22 

•900 

aAquile 

E. 

64  16  16 

S138 

62  48  52 

S148 

61   21   40 

3x58 

59  54  41 

SXT^ 

Fomalhaut 

E. 

90  24  26 

9011 

88  54  27 

sooa 

87  24    17 

•995 

85  53  58 

•989 

a  Pegasi 

E. 

no    6  41 

8698 

108  29  59 

a687 

106    53      2 

•^ 

X05  15  50 

8666 

S 

Sun 

W. 

31  22  38 

a84i 

32  56  13 

•8SX 

34  30     i 

•Btx 

36    4     I 

■811 

a  Aquilae 

£. 

52  44  47 

SA) 

51  20  12 

33x1 

49  56  13 

3346 

48  32  55 

3367 

Fomalhaut 

E. 

78  20  51 

•97s 

76  50     3 

•97a 

75  19  15 

•973 

73  48  28 

•973 

a  Pegaai 

E. 

97     6  26 

flSiB 

95  27  56 

•6x0 

93  49  15 

2603 

92  10  24 

■SOS 

6 

Sun 

W. 

43  56  54 

i77X 

45  32    0 

•764 

47     7  15 

•756 

48  42  40 

•750 

Venus 

W. 

30  36  48 

*53 

32  10     7 

•B45 

33  43  37 

tf38 

35  17  16 

•830 

Mars 

w. 

25  38  56 

•666 

27  16  21 

•660 

28  53  55 

•653 

30  31  38 

2647 

Fomalhaut 

E. 

66  15  36 

S009 

64  45  27 

3014 

63  15  32 

3026 

6x  45  52 

3041 

a  Pegasi 

£. 

83  53  47 

>sfi« 

82  14     3 

•560 

80  34  13 

•555 

78  54  16 

•5SX 

7 

Sun 

W. 

56  41  53 

V19 

58  18    8 

ms 

59  54  31 

•707 

61  31     2 

870X 

Venus 

w. 

43     7  48 

•797 

44  42  ao 

•79* 

46  16  59 

•785 

47  51  46 

8780 

Mars 

w. 

38  42  18 

•617 

40  20  50 

a6zs 

41  59  29 

•607 

43  38  15 

•601 

Antares 

w. 

34  17  13 

•406 

36    0  39 

•400 

37  44  M 

•393 

39  27  59 

■387 

Fomalhaut 

E. 

54  2a  54 

3X49 

52  55  44 

3z8o 

51  29  11 

S^x$ 

50     3  20 

3^57 

a  Pegasi 

E. 

70  33  19 

•537 

68  52  57 

•535 

67  12  33 

•535 

65  32     8 

•535 

a  Arietis 

E. 

113  26  52 

•4x4 

III  43  37 

•408 

no    0  13 

•40s 

108  16  42 

•197 

8 

Sun 

W. 

69  35  22 

t676 

71  12  34 

•67^ 

72  49  52 

2666 

74  27  17 

•863 

Venus 

W. 

55  47  27 

•753 

57  22  56 

•749 

58  58  31 

•744 

60  34  12 

•740 

Mars 

W. 

51  53  50 

•577 

53  33  16 

•573 

55  12  48 

8568 

56  52  27 

•564 

Antares 

W. 

48     8  48 

•359 

49  53  21 

•355 

51  38     I 

8350 

53  22  48 

•345 

Saturn 

W. 

34  19  16 

a38o 

36     3  20 

•375 

37  47  30 

•37X 

39  31  46 

•367 

a  Pegasi 

E. 

57  10  15 

•543 

55  30     I 

•548 

53  49  54 

52     9  54 

•559 

a  Arietis 

£. 

99  37  15 

•373 

97  53     X 

«368 

96     8  41 

•36« 

94  .24  14 

8360 

9 

Sun 

W. 

82  35  46 

a64a 

84  13  44 

w6iB 

85  51  48 

•634 

87  29  57 

•6SX 

Venus 

w. 

68  34    6 

•719 

70  10  21 

•714 

71  46  42 

•7x0 

73  23     8 

•707 

Mars 

w. 

65  12    4 

•544 

66  52  16 

•541 

68  32  32 

•538 

70  12  53 

•534 

Antares 

w. 

62     8  18 

•3^4 

63  53  42 

8331 

65  39  IX 

83X7 

67  24  45 

•3x4 

Saturn- 

w. 

48  14  32 

•34B 

49  59  21 

•344 

51  44  16 

•34X 

53  29  16 

•338 

a  Pegasi 

E. 

43  52  48 

•6x5 

42  14  14 

•633 

40  36     4 

•653 

38  58  21 

•678 

a  Arietis 

E. 

85  40  37 

2343 

83  55  38 

•338 

82  10  34 

•335 

80  25  25 

•33^ 

AldebarsE 

E. 

118  38  17 

•351 

116  53  32 

•347 

115     8  41 

•343 

"3  23  44 

•338 

lO 

Sun 

W. 

95  4«  48 

a6i5 

97  20  23 

a6ia 

98  59     I 

•610 

xoo  37  43 

8607 

Venus 

W. 

81  26  26 

a690 

83     3  19 

2688 

84  40  15 

•685 

86  17  15 

8682 

Mars 

W. 

78  35  47 

•519 

80  16  34 

25x6 

81  57  25 

•5x4 

83  38  19 

25II 

Antares 

w. 

76  13  48 

afl99 

77  59  49 

•«6 

79  45  55 

8294 

81  32    4 

889X 

Saturn 

w. 

62  15  21 

2383 

64     0  47 

83ai 

65  46  16 

•318 

67  31  49 

83x6 

«  Arietis 

£. 

71  38  43 

ss^o 

69  53  13 

asx8 

68     7  40 

83X6 

66  22    4 

•3x5 

Aldebaran 

£. 

104  37  31 

assi 

102  52     2 

8S17 

loi    6  a8 

•SXS 

99  20  50 

«3W 
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XV. 


GREENWICH  MEAN  TIME. 



LUNAR  DISTANCEa 

^1 

Name  and  Direction 

Noon. 

P.L. 

of 

Illk. 

P.L 

of 

Vlh. 

P.U 

of 

IXh. 

P.L. 

of 

1^ 

of  Object 

DiflE. 

Diff. 

Dili. 

DUE. 

•                  m 

•              * 

•         »        m 

•      •      • 

II 

Sum 

W. 

102  i6  29 

«03 

103   55    17 

3603 

»o5  34    9 

3600 

107   13     4 

•999 

Venus 

W. 

87  54  19 

e68o 

89   31    26 

3678 

91     8  36 

3679 

92  45  49 

3674 

Mars 

W. 

85  19  17 

«5C9 

87      0    18 

3507 

88  41  22 

•504 

90  22  29 

•90s 

Saturn 

W. 

69  17  35 

2SX4 

71     3     4 

33x1 

72  48  47 

33x0 

74  34  32 

•908 

a  Aquile 

W. 

38     I  43 

3741 

39  17  47 

ifiy> 

40  35  49 

3533 

41  55  37 

3446 

«  Arietis 

E. 

64  36  26 

m$ 

62  50  46 

■313 

6x     5     5 

33X3 

59  X9  23 

33XX 

Aldebaran 

£. 

97  35    8 

8SX0 

95  49  23 

«07 

94    3  34 

3306 

9«  17  43 

3304 

13 

Sun 

W. 

115  28    9 

tS9a 

117    7  15 

3593 

xi8  46  21 

«59« 

X20  25  t7 

399X 

Mars 

W. 

98  48  35 

•497 

100  29  53 

•497 

102    II    XX 

•496 

103  52  30 

•499 

Saturn 

W. 

83  23  51 

8308 

85     9  48 

n« 

86  55  45 

380Si 

88  41  43 

3301 

a  AquilflB 

W. 

48  55  56 

siss 

50  23  23 

3090 

51  51  45 

3030 

53  20  56 

30X5 

a  Arietis 

E. 

50  30  53 

•315 

48  45  16 

ni7 

46  59  41 

3330 

45  H  10 

33« 

Aldebaran 

E. 

83  37  54 

«98 

81  41  32 

•^ 

79  55  50 

«98 

78    9  47 

••98 

13 

Saturn 

W. 

97  31  28 

no* 

99  17  22 

S306 

xoi     3  13 

•307 

102  49     2 

■909 

a  AquilflB 

W. 

60  56  30 

tMi 

62  29    9 

3866 

64      2    XX 

•850 

65  35  34 

3836 

a  Arietis 

E. 

36  28     I 

•350 

34  43  14 

«58 

32  58  39 

•3» 

3X  14  19 

3383 

Aldebaran 

E. 

69  19  48 

4304 

67  33  54 

•907 

6548    4 

3309 

64    2  X7 

33X3 

Pollux 

E. 

III     9  47 

W 

109  24  41 

■837 

107  39  36 

•337 

X05  54  31 

•339 

«4 

a  AquilflB 

W. 

73  26  17 

■791 

75    0  57 

•787 

76  35  4« 

4784 

78  XO  31 

37«3 

Fomalhaut 

W. 

48  17  57 

3189 

49  44  19 

3x47 

51  XI  32 

3x10 

52  39  30 

9076 

Aldebaran 

E. 

55  14  4a 

«3S3 

53  29  31 

«339 

5x  44  28 

3846 

49  59  35 

•353 

Pollux 

E. 

97    9  39 

•349 

95  24  51 

mss 

93  40    8 

•357 

91  55  31 

^x 

15 

a  AquilflB 

W. 

86    4  42 

«79« 

87  39  21 

i79« 

89  13  54 

rfos 

90  48  18 

3810 

Fomalhaut 

W. 

60     7  59 

9965 

61  38  56 

«90 

63    XO    12 

•938 

64  41  43 

•938 

a  Pegasi 

W. 

38   21    17 

1687 

39  58  15 

3666 

41  35  40 

•651 

43  13  26 

•640 

Aldebaran 

E. 

41    18      0 

«98 

39  34  23 

34x0 

37  51     2 

8433 

36     8    0 

•437 

Pollux 

E. 

83   14    12 

4389 

81  30  22 

ns7 

79  46  43 

«4»4 

78     3  14 

34X3 

i6 

a  Aquils 

W. 

98  37  23 

066 

100  10  a6 

3680 

xox  43  II 

•899 

103  15  36 

09x3 

Fomalhaut 

W. 

7«  ax  33 

iig07 

73  53  43 

•906 

75  25  53 

•909 

76  57  59 

39x3 

a  Pegasi 

W. 

51  25  H 

•613 

53     3  53 

tfiix 

54  42  33 

36X3 

56  21  12 

•6x4 

Pollux 

E. 

69  28  56 

■460 

67  46  46 

Hn 

66    4  52 

•483 

64  23  14 

•494 

Regulus 

E. 

106  15    7 

Mi2 

X04  31  50 

•4m 

I03  48  46 

•431 

XOI     5  55 

•440 

17 

Fomalhaut 

W. 

84  37     7 

«945 

86    8  29 

■99S 

87  39  38 

•969 

89  10  34 

W7 

a  Pegasi 

w. 

64  33  17 

3638 

66  XX  20 

•fi#6 

67  49  12 

•69s 

69  26  53 

•6«3 

PoUux 

E. 

55  59  28 

tsfa 

54  19  41 

^78 

52  40  x6 

•994 

51     I  13 

3610 

Regulus 

£. 

92  35  13 

■494 

90  53  5X 

•505 

89  12  45 

•5X7 

87  31  56 

•9^9 

i8 

Fomalhaut 

W. 

96  41  II 

3050 

98   10  22 

3067 

99  39  12 

S085 

lox     7  40 

3x04 

a  Pegasi 

W. 

77  32  13 

2713 

79     8  34 

3735 

80  44  40 

•738 

82  20  30 

•790 

a  Arietis 

w. 

33  58  20 

3656 

35  35  59 

•fi«3 

37  13  «9 

3670 

38  50  49 

3678 

Pollux 

E. 

42  51  58 

3707 

41  15  27 

■7^9 

39  39  25 

•79* 

38     3  54 

3778 

Regulus 

E. 

79  12     7 

<59S 

77  33    3 

•fi07 

75  54  17 

3681 

74  X5  50 

•634 

19 

a  Pegasi 

W. 

90  15  28 

3Bz6 

91  49  35 

•930 

93  23  24 

•849 

94  56  54 

•899 

a  Arietis 

W. 

46  54  20 

3730 

48  30  20 

3743 

50    6    4 

•793 

51  41  33 

•769 

Regulus 

E. 

66    8  15 

•7«4 

64  31  41 

3719 

62  55  27 

•734 

61  19  32 

•748 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

U 

P.L. 

P.L. 

P.L. 

P.L. 

Nam*  and  DireedM    1 

Midnight 

of 

XVk. 

Qf 

XVIIIh. 

of 

XXIh. 

of 

f 

of  Object 

Diff. 

DifE. 

Diff. 

DHL 

e      •      • 

•       •     .» 

•         •        m 

•          t       m 

IX 

Sun 

W. 

108  5d     I 

•596 

no  31     I 

tS96 

113    10      3 

•994 

"3  49     5 

•899 

Venus 

W. 

94  a3     4 

«^ 

96    0  33 

a670 

97  37  42 

•669 

99  15    4 

1668 

Mars 

W. 

92     3  38 

«30i 

93  44  50 

2500 

95  26     3 

«499 

97     7  18 

8497 

Saturn 

W. 

76  20  so 

«Sq7 

78     6  10 

009 

79  52     2 

3304 

81  37  56 

230s 

a  AqailflB 

W. 

43  17     I 

S5^ 

44  39  5a 

S900 

46     4    4 

S<S8 

47  29  38 

3x84 

aArietis 

E. 

57  33  40 

•3" 

55  47  57 

«Sxx 

54     2  X4 

•3x9 

52  16  33 

•3x9 

Aldebarsn 

£. 

90  31  49 

n« 

88  45  53 

S90Z 

86  59  55 

■900 

85  13  55 

mn 

It 

Sun 

W. 

laa    4  34 

•59a 

123  43  40 

•3»a 

135  33  46 

«993 

127     I  51 

•S9S 

Mars 

W. 

X05  33  50 

«496 

107  15    9 

•496 

108  56  38 

8497 

no  37  46 

•407 

Saturn 

w. 

90  27  41 

9901 

92  13  39 

•yx 

93  59  36 

•90a 

95  45  33 

•308 

aAquilsB 

w. 

54  50  50 

•9B3 

56  31  24 

4954 

57  52  35 

•998 

59  24  18 

•909 

aArietis 

E. 

43  a8  43 

096 

41  43  23 

Wx 

39  58     7 

«96 

38  13    0 

•94a 

Aldebaran 

E. 

76  a3  45 

•198 

74  37  43 

QOO 

72  51  43 

«90o 

7X     5  44 

•90a 

X3 

Saturn 

W. 

104  34  48 

«9xl 

106  30  31 

«3X4 

108    6  10 

•9x7 

109  51  45 

•9W 

a  AqailflB 

W. 

67    9  15 

•te4 

68  43  13 

a8i3 

70  17  23 

•895 

71  51  45 

•797 

a  Arietis 

E. 

39  30  18 

t396 

27  46  38 

94x3 

26     3  22 

•433 

SH  20  35 

•497 

' 

Aldebaran 

E. 

63  16  33 

«SX5 

60  30  58 

•3X9 

58  45  26 

VSH 

57    0     I 

2398 

Pollux 

£. 

104    9  38 

n99 

103   24   26 

aS4« 

100  39  37 

•344 

98  54  31 

«S46 

14 

a  AqailflB 

W. 

79  45  a3 

178a 

81    30   15 

•?«• 

82  55    7 

•7«S 

84  29  57 

•787 

Fomalhaut 

W. 

54     8    9 

yH7 

55  37  23 

son 

57    7    9 

9000 

58  37  23 

i08x 

Aldebaran 

E. 

46  14  53 

«f6o 

46  30  30 

068 

44  46    0 

•978 

43     I  53 

•987 

Pollux 

£. 

90  II     0 

•Sfl5 

88  36  36 

«S7x 

86  43  19 

•S77 

84  58  II 

•989 

IS 

aAquilflB 

W. 

93  33  33 

iBi9 

93  56  36 

•6« 

95  30  36 

•840 

97    4     2 

•85^ 

Fomalhaut 

W. 

66  13  36 

■900 

67  45  19 

•9x5 

69  17  19 

•9XX 

70  49  34 

•908 

a  Pegasi 

W. 

44  51  27 

■690 

46  29  41 

•6n 

46    8    6 

•6x7 

49  46  38 

•8x4 

Aldebaran 

E. 

34  a5  18 

«4S9 

32  42  58 

•470 

31     I     3 

•489 

29  19  35 

•9x0 

Pollux 

E. 

76  19  57 

■<tt 

74  36  52 

•430 

72  54    0 

•499 

71    II   31 

•440 

16 

a  AqailflB 

W. 

104  47  40 

«90 

106  19  31 

«950 

107  50  37 

•970 

109   31    37 

«0^ 

Fomalhaut 

W. 

78  30    3 

4916 

80     3     I 

•9M 

81  33  52 

•999 

83     5  34 

•036 

a  Pegasi 

W. 

57  59  48 

i6i7 

59  38  30 

iSsx 

61  16  46 

•606 

62  55     5 

■63^ 

Pollux 

E. 

63  41  53 

•507 

61     0  48 

•5W 

59  30    3 

•SS9 

57  39  35 

•948 

Regulus 

E. 

99  «3  17 

•4*9 

97  40  54 

•460 

95  58  45 

•471 

94  16  51 

•48^ 

17 

Fomalhaut 

W. 

90  41  15 

•pgo 

93  II  40 

9009 

93  41  49 

9018 

95  II  40 

9094 

«  Pegasi 

W. 

71     4  «3 

«^ 

72  41  40 

901 

74  18  45 

•M 

75  55  36 

•709 

Pollux 

E. 

49  23  3a 

fl6«B 

47  44  15 

•647 

46    6  34 

■666 

44  28  58 

•09 

Regulus 

E. 

85  51  23 

«M> 

84  II     8 

«394 

83  31  10 

•5^ 

80  51  30 

■980 

18 

Fomalhaut 

W. 

I03  35  45 

SX3« 

104     3  26^ 

SX4S 

105  30  41 

9x67 

106  57  30 

9x86 

a  Pegasi 

W. 

83  56     4 

a7«S 

85  31  21 

«775 

87     6  31 

•789 

88  41     3 

98m 

aArietis 

W. 

40  27  58 

•688 

42     4  54 

i698 

43  41  37 

•?«8 

45  18    6 

•7X9 

Pollux 

E. 

36  38  57 

•B05 

34  54  35 

*33 

33  20  50 

•864 

31  47  45 

9698 

Regulus 

E. 

7«  37  41 

•64B 

70  59  51 

•663 

69    23   30 

•676 

67  45     8 

•690 

<9 

a  Pegasi 

W. 

96  30    6 

i«73 

98     2  59 

•887 

99  35  34 

•90* 

loi     7  50 

•9x8 

aArietis 

W. 

53  x6  47 

t777 

54  51  45 

■7«9 

56  36  37 

•601 

58    0  53 

•8x3 

_ 

Regulus 

E. 

59  43  56 

•7«S 

58     8  39 

iW7 

56  33  4X 

■9»t 

54  59     2 

•B07 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

Nam*  and  Dimtloo 
of  Object 

Noon. 

of 

DUE. 

Illh. 

P.U 

of 

VI^ 

P.L, 

of 

Oift 

IXii. 

PL. 

of 
DUL 

•                 m 

•             • 

• 

•              » 

•        1        m 

30 

aPegasi 
a  Arietis 
Aldebaran 
Regulos 
Spica 

W. 
W. 
E. 
E. 

Z02   39   46 

59  35    4 

26  55  30 

53  24  43 

Z07  zg  17 

•933 

•8a6 
•984 
iBu 

V95 

104  IZ  23 
6z     8  58 
38  37    8 
51  50  42 

105  44  43 

•948 
a838 
«•« 
•835 
tfo8 

105  42  41 

62  42  37 

29  58  54 

50  17    0 

Z04  zo  36 

•B50 
•S18 
•B50 
•8u 

107    13    40 

64  z6    0 

31  30  37 

48  43  37 

Z03  36  36 

•979 
rt6a 
•931 
•865 

3Z 

a  Arietis 
Aldebaran 
RegoluB    • 
Spica 
Sun 

W. 
£. 

E. 
E. 

7X  59    5 
39    7  43 
41     I  a3 
94  50  30 
Z3Z  36    7 

i96t 
t998 
•896 

73  30  58 
40  38  44 
39  29  52 
93  18     6 
Z30     z  Z7 

•93a 
•969 
•95^ 
•908 
Sa8o 

75    a  36 
4a    9  35 

37  58  39 

91  45  57 

Z38  36  43 

«4S 
W7 
«967 
^■9 

dm 

76  34    0 
43  40  17 
36  37  45 
90  14     3 
137    Z3  3Z 

•954 
•984 
igBx 
•990 
9303 

33 

a  Arietis 
Aldebaran 
Spica 
Sun 

W. 
W. 
E. 
E. 

84    748 

51  II  a3 

82  37  49 

Z20  Z3  54 

9003 
9083 
iBBi 
SS58 

85  37  57 
52  41     7 

81      7    Z2 
Z18   50  49 

90XS 
3030 
•989 

39a 

87    7  55 

54  10  43 

79  36  46 

ZZ7  37  56 

90W 

9037 
0998 

9977 

88  37  43 

55  40  10 

78    6  31 

zz6    5  Z3 

3009 
3043 
3007 
3936 

23 

a  Arietis 

Aldebaran 

Spica 

Sun 

W. 
W. 
E. 
E. 

96    4  15 

63     5  a7 

70  37  43 

Z09  14    3 

3063 

3073 
304a 
S4«3 

97  33    8 

64  34    9 

69     8  22 

107  52  Z3 

5070 
907» 
904S 
5451 

99     I  54 

66  3  45 

67  39    9 
Z06  30  31 

907« 
908i 
9059 

9436 

ibo  30  33 
67  3z  z6 
66  zo    3 

105    8  55 

308x 

30^7 
3W 
3441 

24 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
E. 

74  52  46 
33  42  zo 
58  45  49 

98   23   ZI 

Sxox 

307« 
34S9 

76  20  55 
35     7    7 
57  17  10 
97     I     I 

9X0« 

smB 

9078 
3468 

77  49    a 
36  3a  19 
55  48  34 
95  39  54 

3X0i 
3097 
9079 
3463 

79  17    7 
37  57  44 
54  19  59 
94  18  48 

3104 

3081 

3464 

as 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
E. 

86  37  34 

45  7  24 

46  57  15 

87  33  24 

Sxoo 

3x88 
3079 
34«o 

88     5  44 
46  33  48 
45  28  40 
86  12  Z5 

909B 

3179 
9078 

9458 

89  33  56 
48    0  33 
44    0     3 
84  51     4 

9098 

9179 
3075 
3455 

91     3  zz 
49  a7    4 
42  31  23 
83  29  50 

3«V 

3x84 
3073 
345^ 

36 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
£. 

98  24  34 
56  43  57 
35    7    6 
76  43  29 

3070 
3l«4 
905s 
3W 

99  53  20 
58  10  37 
33  37  59 
75  20  43 

9065 
3»5 

3048 
94» 

ZOZ    32    13 

59  38  28 
3a    8  46 
73  58  49 

3099 

9049 
9414 

102   5Z    Z2 

6z     6  29 
30  39  36 
72  36  48 

305s 

3097 

3406 

27 

Pollux 

Regulus 

Sun 

W. 

W. 
E. 

68  29  30 
31  27  29 
65  44  21 

30«8 
SS61 

69  58  43 
32  56  42 

64  2Z    20 

9088 
9094 
939X 

7Z  38    9 
34  a6  13 
62  58    7 

90^ 
9019 

9990 

72  57  49 
35  56     a 
61  34  4Z 

9015 
9005 

33^9 

38 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

80  29  44 
43  29  32 
54  34  13 

•995 

•995 

3ia 

82    0  53 
45     I     7 
53    9  24 

9943 
0990 

3a54 

83  3a  17 
46  33    0 
51  44  19 

•930 
0906 
3^4« 

85    358 
48    5  II 

50  z8  59 

•9x7 
•89X 
3M7 

39 

Pollux 

Regulus 

Sun 

W. 
W. 

E. 

92  46  31 
55  50  45 
43    8    6 

•B5X 
fl6x9 
3x35 

94  19  53 
57  24  48 
41  41     3 

•837 
•Bo* 
3x40 

95  53  33 

58  59  II 
40  13  4a 

•B»3 
•789 
3X«5 

97  a7  31 
60  33  53 
38  46    3 

i8xo 
•774 
3x10 

30 

Pollux 

Regulus 

Sum 

W. 
W. 

ZO5   3Z    46 

68  33  19 
31  23    6 

•74» 
•699 
9093 

106  57  30 
70    9    0 
29  53  34 

«7^9 
•685 
90x7 

108  33  33 
71  46    0 
38  33  43 

07«5 
•^ 
3001 

no    9  52 
73  23  20 
26  53  33 

870S 

•855 
09»6 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

Name  and  Oiraedon 
of  Object 

Midnight 

P.L. 
of 

xv»». 

P.L. 

of 

Dift 

XVIIIJ*. 

P.L. 

of 

XXl^ 

P.L. 

of 

•     »     » 

•        »       m 

•            #            V 

•               m 

30 

a  Pegasi 
a  Arietis 
Aldebaran 
Regulos 
Spica 

W. 
W. 

w. 

E. 
£. 

108  44  X9 
65  49    8 
33    a  x6 
47  xo  33 

loz     3  4a 

^DS4 
•874 

•B80 

*47 

zio  Z4  39 
67  33    0 
34  33  49 
45  37  48 
99  29  X5 

yno 
•686 
•Ml 

^94 

"I  44  39 
68  54  37 
36     5  15 
44    5  2Z 
97  56    4 

soa6 
•898 

4948 
•909 

•87s 

ZZ3  Z4  30 
70  26  58 
37  36  33 
42  33  13 
96  33    9 

304« 
•909 
■934 

■884 

31 

a  Arietis 

Aldebaran 

Regulus 

Spica 

Sun 

W. 
W. 
E. 
£. 
£. 

78    5  " 
45  10  50 
34  57    9 
88  43  ax 
135  48  X3 

i964 

■997 

i9«x 

ssts 

79  36    9 
46  41  X3 
33  26  53 
87  10  54 
X34  34  Z9 

«B74 
90PD 
9019 
«3i 

8z     6  54 
48  zz  a6 

31  56  56 

85  39  40 

Z33     0  38 

4984 
9008 
3009 

«6i 
SS88 

83  37  27 
49  41  29 
30  37  19 

84  838 

Z3Z   37    ZO 

■B9S 

9BX5 
3043 
■97X 
3348 

33 

a  Arietis 
Aldebaran 
Spica 
Sun 

W. 
W. 
£. 
£. 

90    7  30 

57     9  29 

76  36  37 

X14  43  41 

S0S7 
3Q50 
S«4 
SS9i 

91  36  47 

58  38  40 

75     6  32 

ZZ3  30  z8 

3056 
3403 

93    6    s 

60    7  43 

73  36  47 

zzz  58    5 

9n» 

3069 

SQV» 
3410 

94  35  14 

6z  36  38 

73     7  IX 

zzo  36    0 

3098 

3068 

3096 
34x7 

33 

a  Arietis 
Aldebaran 
Spica 
Sun 

W. 
W. 
£. 
E. 

xoz  59    6 
68  59  42 
64  41     3 

X03  47  35 

3085 
3090 
3063 

3446 

Z03  37  34 
70  38    4 
63  Z3     7 

zoa  36    0 

3090 

3094 
3087 
3450 

Z04  55  56 
71  56  3Z 
6z  43  Z7 

zoz    4  40 

9095 
9096 

9070 
3434 

Z06  34  Z4 

73  24  35 
60  Z4  3z 

99  43  24 

9097 
9099 
9073 
3456 

H 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
£. 
£. 

80  45   13 

39  33  30 
52  5x  36 
92  57  44 

3x05 

3081 

34fi4 

83  Z3  z6 
40  49    6 
51  23  53 
91  36  40 

3x04 
3txo 
308. 

3484 

83  4Z  3Z 
42  15    3 
49  54  2Z 
90  Z5  36 

3n9 
3«S 
90fa 

3463 

85    9  27 
43  4X     9 
48  25  48 
88  54  31 

9x0. 
3x9s 
9081 

346> 

25 

Aldebaran 
PoUux 
Spica 
Sun 

W. 
W. 
£. 
E. 

93  30  30 
50  53  56 
4X     3  40 
83    8  33 

30Q9 

3x37 
9070 
3448 

93  58  53 
52  30  57 

39  33  54 
60  47  zo 

3085 
3149 
3066 

3443 

95  27  2z 
53  48    7 
38    5    3 
79  25  42 

3080 
3x41 
906a 

3438 

96  55  55 
55  X5  27 
36  36    7 
78    4    9 

3076 
3x33 
3098 
3«3« 

36 

Aldebaran 
Pollux 
Spica 
Sun 

W. 
W. 
E. 
E. 

104  30  ax 
62  34  42 
39  xo    0 
71  14  38 

3045 
3088 

3308 

Z05  49  38 
64    3    6 
37  40  37 
69  53  Z9 

3««8 
3078 
3016 
SS89 

Z07  Z9    4 

65  31  42 
36  zo  46 
68  39  50 

3090 
3069 
90W 
9380 

108  48  40 
67    0  30 
24  40  58 
67    7  zz 

3099 
30x3 
SS7I 

37 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

74  27  43 
37  26    9 
60  zz    3 

3004 
<99x 

33x7 

75  57  5X 
38  56  33 
58  47  " 

«99* 

9977 
3306 

77  28  Z4 
40  37  15 
57  23    6 

•98X 
•960 

3194 

78  58  51 
4X  58  15 
55  58  47 

i968 

■949 
3iBi 

38 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

86  35  55 

49  37  41 
48  53  23 

1004 
•B77 
3ax4 

88     8     9 
5x  zo  39 
47  27  29 

•891 
•869 
3x99 

89  40  39 
52  43  35 
46     X  Z9 

•878 
•848 
3x84 

9Z  Z3  26 
54  17     X 
44  34  51 

•864 
■B34 
3170 

39 

PoUux 

Regulus 

Sun 

W. 
W. 
E. 

99     X  46 
63    8  55 
37  18     5 

2796 
•760 

3094 

zoo  36  Z9 
63  44  x6 
35  49  48 

•782 
•744 
3079 

Z03    ZZ    ZO 

65  19  57 
34  2Z  Z3 

V69 
3064 

Z03  46  Z9 
66  55  58 
32  52  19 

■795 
■7x4 
9048 

30 

PoUux 

Regulus 

Sun 

W. 
W. 
E. 

zzz  46  39 

75     I     0 
35  33     3 

«689 

•640 
■97X 

ZZ3  33  33 
76  39    0 
23  52  13 

1956 

"5    0  34 
78  Z7  30 
33  3Z     5 

•66s 
i8n 

494X 

zz6  38     z 

79  55  59 
30  49  38 

■6S^ 

■997 
■916 
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DECEMBER.  1899. 


I. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 


THE  SUN'S 


Apparent 
Right  Ascension. 

DIff.  for 
I  Hour. 

h      m       • 

i6  29  38.10 

^6  33  57-73 
16  38  17.99 

■ 
10.805 
10.832 
10.857 

16  42  38.85 
16  47    0.27 
16  51  22.22 

10.881 
10.904 
10.925 

16  55  44.69 

17  0     7.64 
17     4  31.03 

XO.946 
10.965 
X0.983 

17    8  54.84 
17  13  19.04 
17  17  43.60 

IX.OOO 

XZ.0I6 
X  1.030 

17  22     8.49 
17  26  33.69 
17  30  59-15 

XX.043 
XI.055 
XI.066 

17  35  24.86 
17  39  50.78 
17  44  16.89 

XI.075 

XX.084 
XX.09I 

17  48  43.16 

17  53     9.55 
17  57  36.04 

XI.097 

XI.  102 
XX.  105 

18     2     2.59 
18    6  29.18 
18  10  55.76 

XI.I07 
XX.  108 
XX.X07 

18  15  22.32 

18  19  48.81 
18  24  15.20 

XI.  105 

II.IOI 

XX. 096 

18  28  41.44 
18  33     7-51 
18  37  33.37 
18  41  58.98 

11.090 
XI.082 
11.072 
XX.06X 

18  46  24.31 

X  1.049 

Apparent 
Declination. 

Difllfor 
I  Hour. 

•             • 
S.  21  49  38.6 

21  58  44.4 

22  7  24.8 

m 

-23.26 

22.2X 

2X.X5 

22  15  39.6 
22  23  28.3 
22  30  50.9 

-«o.o7 
18.98 
X7.88 

22  37  47.1 
22  44  16.6 
22  50  19.4 

-X6.78 
15.67 
14-55 

22  55  55.0 

23  I      3.5 

23    5  44-6 

-13.4* 
22.28 
XI.14 

23    9  58.2 
23  13  44-2 
23  17    2.3 

-  9.99 
8.84 
7.68 

23  19  52.6 
23  22  14.8 
23  24    9.0 

-6.52 
5-34 
4-17 

23  25  35.0 
23  26  32.8 
23  27    2.2 

-  2.99 
1.81 

-  0.64 

2327    3.4 
23  26  36.2 
23  25.40.7 

+  0.54 
X.72 
2.90 

23  24  16.9 
23  22  24.8 
2320    4.5 

+  4-o8 
5.26 
6.43 

23  17  15-9 
23  13  59.3 
23  10  14.7 
23    6    2.2 

+  7-60 
8.77 

9.94 

IX.XO 

S.  23    z  22.2 

+X2.25 

Semi- 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian, 


BqnatioBoC 
Tinier 
to  be 

Subtracted 
from 


Added  to 

Apparent 

Time. 


Dift  for 
iHoor. 


Frid. 
Sat. 

Mod. 
Tues. 
Wed. 

Thur. 
Frid, 
Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

sc/j\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

sc/j\r. 

Mon. 


6  15.91 

6  16.06 

6  16.21 

6  16.35 

:6  16.49 

:6  16.63 

6  16.76 

6  16.89 

6  17.01 

6  17.13 

6  17.25 

6  17.36 

6  17.46 

6  17.56 

6  17.66 

6  17-75 

6  17.83 

6  17.90 

6  17.97 

6  18.03 

6  18.09 

6  18.14 

6  18.18 

6  18.22 

6  18.26 

6  18.29 
6,18.31 

6  18.33 

6  18.35 

:6  18.36 

6  18.37 


■ 
70.27 
70.36 
70.44 

70.52 
70.60 
70.67 

70.74 
70.81 
70.87 

70.93 
70.98 
71.03 

71.07 
71. II 
7114 

71.17 
71.20 
71.23 

71.25 
71.26 
71.27 

71.27 
71.27 
71.26 

71.25 
71.24 
71.22 

71.20 
71.17 
71.14 
71.10 


m       • 
10  50.27 
10   27.26 
10     3.63 

9  39.40 
9  14.60 
8  49.27 

8  23.43 
7  57.12 
7  30.36 


3.17 

35-61 
7.68 

39-43 
10.87 
42.04 

12.97 

43.69 
14.22 


2  44-59 
2  14.84 
I  44.99 

I  15.07 

o  45.13 
o  15-18 


o  14.74 
o  44.58 
X  14.33 

X  43-94 
2  13-37 

2  42.59 

3  "-56 


• 

0.945 
0.971 
0.997 

X.02X 
X.O44 
X.065 

1.086 
X.XO5 
X.X22 

I.I39 
X.I56 
X.X7I 

1. 184 
X.X96 
X.206 

X.2X5 

X.224 
X.23I 

X.237 

X.242 

X.245 

1.247 
X.248 
1.247 

i-«45 
x.242 
x.237 

X.230 
1.222 

X.2X2 
X.20I 


18    46    24.31       XI.O49    S.  23      I   22.2      -i-Xg.25       16    18.38      71.06         3    40.26         I.189 


NoTi<— The  mean  time  of  semidiameter  passLog  maj  be  found  by  subtracting  o*.x9  firom  the  sidereal  time. 

Tlie  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  Inereaaing  | 

the   sign  +  indicates  that  south  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

i 

1 
"8 

1 

1 

1 
•8 

1 

THE  SUN'S 

Equation  oC 

Timo. 

to  bo 

Added  to 

Diftfto 
iHonr. 

SldetMl 

Tlmo^ 

of 
Moan  Son. 

Apparent 

RiffhtAMMDSloiL 

DlfLfor 
I  Hour. 

Apparant 
Declinatioo. 

DifLlcNr 
I  Hoar. 

SubtractCG 

from 
MeanHinOi 

Frid. 

Sat. 

SUN. 

I 

2 

3 

h     m       • 
16   29   40.05 
16   33   59.62 
16  38    19.81 

• 
10.802 
10.828 
10.854 

•                     m 

S.2I    49   42.7 

21  58   48.3 

22  7   28.3 

m 
-23.25 
22.20 

2Z.I4 

m        ■ 
10  50.11 
10  27.10 
10      3.46 

■ 

0.945 
0.97X 
0-997 

h      m       ■ 
16  40   30.16 
16  44  26.72 
16  48   23.27 

Mon. 
Tues. 
Wed. 

4 
5 
6 

16  42   40.60 
16  47      1.95 
16   51    23.83 

10.878 
lagoz 
ia923 

22    15   42.8 
22    23    31.2 
32    30   53.5 

-20.06 
18.97 
17.87 

9  39.23 
9  14.44 
8  49.x I 

X.021 

1-044 
X.065 

16  52    19.83 

16  56   16,39 

17  0   X2.94 

Thur. 

Frid. 

Sat 

7 
8 

9 

16  55  46.22 

17  0      9.09 
17      4  32.41 

10.943 
Z0.962 
ZO.980 

22    37   49.4 
22    44    18.7 
22   50   21.2 

-16.77 
15.66 

1454 

8  23.28 

7  56.97 
7  30.22 

X.086 
1.106 
X.X24 

17      4     9.50 

17    8    6.06 

17    X2      2.62 

SUN. 

Mon. 

Tues. 

lO 

II 

13 

17    8  56.13 

17  13  20.25 
17 17  44.73 

11.012 
ZZ.027 

32  55  56.6 
23     I     4-9 
23     5  45.8 

-13.41 
12.27 

IX.13 

7    3.04 
6  35.48 

6    7.56 

X.X41 
X.X56 
X.X70 

17  15  59-18 
17  19  55.73 
X7  23  52.29 

Wed. 
Thur. 
Frid. 

13 
H 
15 

17   32      9.53 
17   26   34.64 
17   31      0.02 

IZ.040 
X  1.052 
z  1.062 

23    9  59-2 
23  13  44-9 
23  17     30 

-9.98 
8.83 
7.67 

5  39.32 
5  10.76 
4  41-95 

X.183 

I.X9S 
X.206 

17  27  48.85 
17  31  45.41 
17  35  41.96 

Sat 

SUN. 

Mon. 

i6 

17 
i8 

17   35   25.64 

17  39  51-47 
17  44  17.49 

11.071 
11.080 
11.087 

23  19  53.0 
23  22  15.2 
23  24    9.2 

-6.51 
5-34 
4.17 

4  12.89 
3  43.61 
3  14-15 

X.216 
X.224 
X.23X 

17  39  38.52 
17  43  35.08 
17  47  31.64 

Tues. 
Wed. 
Thur. 

19 

20 
21 

17  48  43.66 
17  53     9.96 
17  57  36.36 

11.093 
II  098 
zz.zoz 

23  25  35- 1 
23  26  32.8 
23  27    2.2 

-  2.99 
x.8x 

-  0.64 

3  44-53 
2  14.79 
I  44.95 

1-237 
X.242 

1.245 

17  51  28.20 
17  55  24.76 
17  59  21.31 

Frid. 

Sat 

SUN. 

Mon. 
Tues. 
Wed. 

22 
23 
24 

25 
26 

27 

18     2     2.82 
18    6  29.31 
18  10  55.81 

18  15  22.27 
18  19  48.67 
z8  24  14.96 

ZX.I03 
ZI.I04 
II.  103 

II.ZOI 

IZ.098 
11.093 

23  27     3-4 
23  26  36.2 
23  25  40.7 

23  24  16.9 
23  22  24.9 
23  20    4.6 

+  0.54 
X.72 
2.90 

+  4-o8 
5.26 

6.43 

I  15.05 
0  45.11 
0  15.18 

1-247 
X.247 
X.246 

X.245 
X.24X 
X.236 

18    3  17.87 
18    7  14.43 
18  II  10.99 

18  15     7.54 
18  19    4.10 
18  23    0.66 

0  14-73 

0  44-57 

1  14.30 

Thur. 
Frid. 
Sat 
SUN. 

28 
29 

30 
31 

z8  28  41.12 
18  33     7.10 
18  37  32.87 
18  41  58.39 

11.086 

11.078 
11.069 
11.058 

23  17  16.2 

23  13  59-7 
23  10  15.2 
23    6    2.8 

+  7-6o 
8.77 

9-93 
11.09 

1  43.90 

2  13.32 

2  42.53 

3  11.50 

X.230 
Z.222 
X.212 
X.201 

18  26  57.22 
18  30  53.78 

18  34  50.33 
18  38  46.89 

Mon. 

32 

18  46  23.63 

11.045 

S.23     I  22.8 

+12.24 

3  40.18 

1.188 

18  42  43.45 

Hon,  -Tl 

■n 

ladf 
hicre 

D  »  pmfised  to  tlM 
aalnK :  the  elf^  +  i 

1  noon  may 
hoorly  chan 
ndicates  tha 

be  aasamed  the  aamc 
ige  of  declination  in<j 
t  louth  declinations 

1  as  that  for 
Licates  that 
are  decrees 

apparent  noon, 
south  declinati 
ing. 

ana  aro 

Difi.  for  I  Hoar. 

+  9-.8565. 
(Table  III.) 
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DECEMBER,  1899. 


m. 


AT  GREENWICH  MEAN  NOON. 

MMflTIlM 

of 
Sldoreel  Noon. 

i 

1 

1 

1 

THE  SUN'S 

Loforitbin 

of  the 

Rodiiu  Vector 

of  the 

OULfor 
iHour. 

TRUB  LOMGITUDB. 

DIff.  for 
lUoor. 

LATITUDB. 

X 

V 

I 

3 

3 

335 
336 
337 

349  7  15.7 

350  8    9.1 

351  9    3.6 

m 

6  13.3 

7  6.5 

8  0.8 

252.20 
152.25 
152.29 

m 
—  0.25 
^  0.12 

+  aoi 

9.9937633 
9.9936972 
9.9936323 

-27.8 

27-3 

26.8 

7  18  17^84 

7  14  21.93 
7  10  26.02 

4 
5 
6 

338 
339 
340 

353  9  59.1 

*53  10  55-7 

354  II  53.9 

8  56.2 

9  52.6 
10  49.6 

152.33 
152.37 
152.40 

+  0.15 
0.28 
0.39 

9.9935688 

9.9935067 
9.9934461 

-86.2 
25.6 
24.9 

7    6  30.11 
7    2  34.20 
6  58  38.28 

7 
8 

9 

341 
342 
343 

355  13  51.0 

356  13  49.8 

357  14  49.1 

II  47.6 

13   46.2 

13  45-3 

X5«-43 

152.46 

152.49 

+  0.48 

0.55 
0.58 

9.9933872 
9.9933299 
9.9932744 

-24.2 

23.5 
22.7 

6  54  42.37 
6  50  46.46 

6  46  50.55 

lO 

II 

13 

344 
345 
346 

258  15  49.1 

359  16  49.6 

360  17  50.6 

H  45.2 

15  45-5 

16  46.3 

152.51 

152.53 
152.56 

+  0.60 

0.57 
0.51 

9.9932208 
9.9931696 
9.9931204 

-21.8 

20.9 
19.9 

6  42  54.64 
6  38  58.72 
6  35     2.81 

13 
15 

347 
348 
349 

361  18  52.2 
263  19  54.3 
363  30  56.8 

17  47.7 

18  49.6 

19  52.0 

152.58 
252.60 
252.62 

+  0.44 

0.34 
0.22 

9.9930737 
9.9930296 
9.9929880 

-18.9 
17.8 
16.7 

6  31     6.90 
6  27  10.99 
6  23  15.08 

i6 

17 
i8 

350 
351 
35a 

364   31    59.9 
265    33      3.5 
366   34      7.7 

20  54.9 

21  58.3 
23    2.3 

152.64 
152.66 
152.69 

+  0.09 

—  0.04 

0.16 

9.9929492 
9.9929132 
9.9928798 

-15.6 

M.5 
13.3 

6  19  19.17 
6  15  23.25 
6  II  27.34 

19 

30 

31 

353 

354 
355 

367  35  12.6 

268  26  18.0 

269  27  24.1 

24  7.0 

25  12.3 

26  18.2 

252.72 
152.75 
152.77 

—  0.28 
0.38 
0.4s 

9.9928494 
9.9928216 
9.9927966 

-12.1 

11.0 

9.9 

6    7  3x43 
6    3  35-52 
5  59  39.60 

23 
33 

24 

356 
357 
358 

270  28  30.9 
371  39  38.4 
373  30  46.4 

27  24.8 

28  32.1 

29  39-9 

252.80 
152.82 
152.85 

—  a5o 

0.53 
0.52 

9.9927741 

9.9927542 
9.9927367 

-8.8 
7.8 
6.8 

5  55  43.69 
5  51  47.78 
5  47  51.87 

35 
36 
37 

359 
360 

361 

373  31  55-1 

274  33    4-5 

275  34  14-3 

30  48.5 

31  57.7 
33    7-3 

152.88 

152.90 
152.92 

-0.47 
0.40 
0.31 

9.9927213 
9.9927082 
9.9926973 

-  5.9 
5.0 
4-1 

5  43  55.0 
5  40    0.04 

5  36    4-13 

38 
29 

30 
31 

363 
363 

365 

376  35  34.6 

277  36  35-2 
378  37  46.1 

279  38  57-4 

34  17-4 

35  27.8 

36  38-6 

37  49-7 

152.94 
152.95 
152.96 
152.97 

—  0.20 

—  0.07 
+  0.06 

0.19 

9.9926883 
9.9926810 

9.9926754 
9.9926718 

-  5.3 
2.6 

1.9 

-  1.2 

5  32    8.22 
5  28  12.31 
5  24  16.40 
5  20  20.49 

32  1  366 

280  40    8.8 

39    0.9 

152.97 

+  0.32 

9.9926696 

-  0.6 

5  16  24.57 

MotBr-nai 

BombtCT  ia  eoIiiiDiiX 
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DUE.  for  I  Hoor, 
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GREENWICH  MEAN  TIMK 

^ 

THE  MOON'S 

1 
"8 

1 

SBMIOIAUBTBR. 

HORIZONTAL  PARALLAX 

UPPSR  TRANSIT. 

AGB. 

Meaa. 

Ifidaiilit 

Noon. 

Dlftfor 
I  Hour. 

Midnight 

DlCfor 
I  Hour. 

M«ri<li«iiof 
Greenwich. 

Dlftfor 
I  Hoar. 

Noon. 

I 
a 

3 

15  36.S 
15  47.8 
15  57-6 

15  42-4 

15  52.9 

16  1.8 

57  "-3 

57  52.0 

58  27.9 

• 
+X.73 

i.6i 
X.36 

57  32.1 

58  10.7 

58  43-3 

» 

+X.70 

X.50 

X.20 

h       m 
23    18.2 
6 
0   16.Z 

m 
2.36 

a-45 

d 
28.1 
29.  Z 

0.5 

4 

16    5-4 
16  10.8 
16  13.7 

16    8.5 

16   13.6 

16  14.3 

58  56.6 

59  i6-5 
59  27.1 

-I-Z.02 

0.63 

+0.26 

59    7.7 
59  22.9 
59  29.1 

+0.83 

0.44 

40.09 

X  15.2 

2  13-7 

3  10.3 

2.46 
2.41 
a.3x 

1.5 
2.5 

3-5 

7 
8 

9 

16  14.3 
16  13.9 
16    9.9 

16  13.8 

i6  II.6 
16    8.0 

59  29.3 
59  24.0 
59  1 31 

-0.08 

0-34 
0.55 

59  27.4 
59  19-2 
59    6.0 

-0.22 

•     0.45 

0.63 

4    4.4 

4  56.1 

5  46.2 

a.20 

2.x  X 

2.07 

4.5 

5.5 

.    6.5 

lO 

II 

12 

16    5.8 
16    0.8 
15  54-9 

16    3.4 
15  57-9 
15  51-8 

58  57-9 
58  39-5 
58  18.1 

-0.70 
0.83 
0.94 

58  49.1 
58  29.1 
58    6.5 

-0.77 
0.89 
X.OO 

6  357 

7  25.5 

8  16.6 

2.06 
2.X0 
a.x6 

7.5 
8-5 
9.5 

13 
14 
15 

IS  48.4 
15  41.3 
15  33.4 

15  44-9 
15  37.4 
15  39.3 

57  54-2 
57  27.7 
56  58.8 

-1.05 
X.X5 
i.a4 

57  41-2 
57  13.5 
56  43-7 

-x.xx 
1.20 
X.28 

9    9.2 
10    3.3 
10  58.2 

a.a3 

a.28 
2.29 

10.5 
ii.S 
12.5 

i6 

17 
i8 

15  25.0 
15  16.5 
15    8.3 

15  30.8 
15    13.3 

»5    4-3 

56  38.3 
55  26.6 

-1.30 
X.29 
x.aa 

56  12.6 
55  41-6 
55  12.2 

-1.30 
X.27 

x.x6 

II  52.6 
"  45.3 
13  35-5 

a.24 

2.15 

a.03 

13.5 

14-5 
15-5 

19 

30 
31 

15    0.7 

H  54-4 
14  49.8 

14  57-3 
14  51-8 
14  48.3 

54  58.8 
54  35-6 
54  18.7 

-X.07 
0.85 
0.54 

54  46.5 
54  26.2 
54  132 

-0.97 

0.70 

-0.37 

14  22.8 

15  7.4 
15  49-8 

X.91 
x.8x 
X.74 

16.5 

17.5 
18.5 

33 
23 
24 

H  47-4 

u  47.5 

14  50-4 

14  47.1 
14  48.6 
14  52.9 

54    9-9 
54  IO-4 
54  21.1 

-0.X8 

+0.23 

0.67 

54    8.9 
54  14-5 
54  30.4 

-H).02 

0.45 
0.88 

16  31.0 

17  11.7 
17  52.9 

1.70 
X.70 
X.75 

19.5 
20.5 

21.5 

25 
36 

27 

14  56.3 

15  4-7 
15  15.7 

15    0.1 

15    9-9 
15  33.0 

54  42.3 

55  13-7 
55  54-0 

+X.XO 

X.50 
1.84 

54  56.8 

55  32.8 

56  17.0 

+I.3I 

x.68 
X.97 

18  35.8 

19  21.2 

20  10.0 

Z.83 
1.96 
a.xx 

22.5 

23.5 
24.5 

38 

29 
30 

31 

15  38.6 
15  42.6 

15  56.5 

16  9.3 

15  35-5 

15  49.6 

16  3.1 
16  14.8 

56  41.4 

57  32-6 

58  23.9 

59  10.7 

+2.07 
2.x6 

2.07 
x.78 

57    6.7 

57  58.5 

58  48.2 

59  31.0 

+a.X4 
S.X4 
1.95 
1.58 

2Z      2.7 

21  59.1 

22  58.3 

23  58.5 

2.28 
2.42 
a.50 
a.5x 

26.5 

27.5 
28.5 

32 

16  19.6 

16  33.5 

59  48.5 

+X-33 

60     2.8 

+X.05 

6 

29.5 

• 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour* 

Right 

I>ifl.for 

Daelin^lon. 

Diftfor 

Hoar. 

Right 

Dlftfor 

DMLfor 

AtceniioiL 

I  llinate. 

X  Minate. 

I  Minnta. 

xMiaute. 

FRIDAY  I. 

SUNDAY  3. 

h     m      • 

■ 

• 

»      * 

m 

h    m       a 

a 

• 

f      • 

m 

O 

15     7     8-30 

t-SHS 

S.20 

18  49.8 

8.493 

0 

17     3  48.77 

a.  5171 

S.23 

6  56.3 

0.X6S 

I 

15    9  27.33 

t.3aoo 

20 

25  16.^ 

8.385 

I 

17     6  19.85 

8.5190 

23 

7     1.7 

-0.0x4 

2 

15  II  46.70 

•.3a57 

20 

31  36.0 

8.875 

2 

17     8  51.05 

8.5809 

23 

6  58.0 

4-0.XS6 

3 

15  14    6.41 

a.SSX3 

20 

37  49.2 

«.I65 

3 

17  IX  22.36 

t.5886 

23 

6  45.4 

0.386 

4 

15  16  26.45 

8.3368 

20 

43  55.8 

8.034 

4 

17  13  53.76 

8.5348 

23 

6  23.7 

0.437 

5 

15  18  46.83 

a. 3495 

20 

49  55.7 

5.94a 

5 

17  16  25.26 

8.5858 

23 

5  53.0 

0.588 

6 

15  ai     7.55 

9.3480 

ao 

55  48.8 

5.8a8 

6 

17  18  56.85 

8.5871 

23 

5  13.2 

OW739 

7 

15  23  28.59 

••3S34 

21 

I  35.0 

5.713 

7 

17  21  28.51 

8.3883 

23 

4  24.3 

0.89X 

8 

15  25  49.96 

1.3389 

21 

7  14.3 

5.598 

8 

17  24    0.24 

8.5894 

23 

3  26.3 

X.043 

9 

15  28  11.66 

t.3643 

21 

X2   46.7 

5.480 

9 

17  26  32.04 

•.5305 

*3 

2  19.2 

im 

lO 

15  30  33.68 

«.3697 

2X 

18    1 1.9 

5.361 

10 

17  29    3.90 

8.5313 

23 

1     3.0 

1.347 

II 

15  32  56.02 

a. 3750 

21 

23   30.0 

3.84a 

II 

17  31  35.80 

8.538X 

22 

59  37.6 

1.498 

12 

15  35  18.68 

a.  380a 

21 

28   40.9 

5.181 

12 

17  34     7.75 

8.5388 

22 

58     3.2 

1.649 

13 

•15  37  41.65 

^3834 

21 

33  44.5 

4*999 

13 

17  36  39.74 

t.5333 

22 

56  19.7 

x.8aa 

14 

15  40    4.93 

a.  3906 

21 

38  40.8 

4.877 

14 

17  39  ".75 

8.5338 

22 

54  27.0 

1.954 

15 

15  42.28.52 

••3937 

ai 

43  29.7 

4.733 

15 

17  41  43.79 

8.534a 

22 

52  25.2 

8.X06 

i6 

15  44  52.41 

a.4007 

21 

48  ii.i 

4.688 

16 

17  44  15.85 

a. 5343 

22 

50  X4.3 

8.858 

17 

15  47  16.60 

t.4036 

21 

52  45.0 

4.3M 

17 

17  46  47.91 

8.5343 

22 

47  54.3 

8.409 

i8 

15  49  41.08 

t.4104 

21 

57  ".3 

4.374 

18 

17  49  19.97 

8.5343 

22 

45  25.2 

8.56X 

19 

15  52     5.85 

a.4X33 

22 

I  29.9 

4.846 

19 

17  51  52.03 

8.534a 

22 

42  47.0 

8.7x3 

20 

15  54  30.91 

a.4aox 

2a 

5  40.8 

4.117 

20 

17  54  24.07 

a. 5339 

22 

39  59.7 

8.863 

21 

15  56  56.26 

a.4a48 

22 

9  43.9 

S.987 

21 

17  56  56.10 

a.  5336 

22 

37     3.4 

3.0x4 

22 

15  59  21.88 

•.4*93 

22 

13  39.2 

S.856 

22 

17  59  28.10 

8.5331 

22 

33  58.0 

S.165 

23 

i6     I  47.78 

a.4338 

S.22 

17  26.6 

S.7«3 

23 

z8    a    0.07 

a.  53*4 

S.22 

30  43.6 

S.S15 

SA 

TURDi 

\Y  2. 

h 

[ONDA 

Y4. 

O 

x6    4  13.94 

•.4383 

S.22 

21     6.0 

3.590 

0 

18   4  31.99 

a. 5317 

S.22 

27  2a2 

S.465 

I 

16    6  40.37 

«.44«7 

22 

24  37.4 

S.437 

I 

x8    7    3.87 

8.5308 

aa 

23  47.8 

S.8XS 

2 

16    9    7.06 

•.4470 

22 

28    0.8 

5.388 

2 

x8    9  35.69 

•.5a98 

22 

20    6.4 

S.7«5 

3 

16  II  34.01 

a.45za 

22 

31  i6.o 

S.I85 

3 

18  12    7.45 

8.5888 

22 

16  16.0 

3.9x4 

4 

16  14     Z.20 

t.4S3S 

22 

34  23.0 

S.048 

4 

18  14  39.15 

8.5^ 

22 

12  16.7 

4.0^ 

5 

16  16  28.64 

a.4593 

22 

37  21.8 

a.918 

5 

18  17  10.78 

t.5a65 

22 

8    8.5 

4.8XX 

6 

i6  16  56.32 

a.  4^ 

22 

40  12.4 

«.773 

6 

18  19  42.33 

8.5851 

22 

3  51.4 

4.358 

7 

16  21  24.23 

•.4^1 

22 

42  54.6 

•.63s 

7 

18  22  13.79 

8.5336 

21 

59  25.5 

4.505 

8 

x6  23  52.37 

a.4709 

22 

45  28.4 

•.49s 

8 

x8  24  45.16 

8.5«0 

ai 

54  50.8 

4.^ 

9 

16  26  20.74 

«.4746 

22 

47  53.8 

••333 

9 

18  27  16.43 

8.5803 

21 

50     7.3 

4.798 

lO 

16  28  49.32 

a.4781 

22 

50  10.8 

a.az8 

zo 

18  29  47.60 

•.5187 

21 

45  15.1 

4. 9*3 

II 

16  31  18. 11 

«.48i5 

22 

52  19.2 

a.oQ9 

II 

18  32  18.67 

8.5168 

21 

40  14. 1 

5.089 

12 

16  33  47.10 

a.4848 

22 

54  19.  X 

1.987 

12 

18  34  49.62 

8.5x48 

21 

35     4.4 

3.^3 

13 

16  36  16.29 

a.488a 

22 

56  10.3 

1.783 

13 

18  37  20.45 

a. 5138 

2Z 

29  46.1 

5.376 

14 

16  38  45.68 

■.4914 

22 

57  53.0 

1.1538 

14 

18  39  51.15 

8.5x06 

21 

24  19.3 

5.518 

X5 

16  41  15.26 

t.4944 

22 

59  26.9 

1*493 

15 

18  42  21.72 

a.  5083 

21 

18  43.9 

5.66X 

i6 

16  43  45.01 

•.4973 

23 

0  52.1 

1.348 

16 

18  44  52.15 

8.5060 

21 

13     0.0 

S.808 

17 

16  46  14.94 

a«sooa 

23 

2     8.6 

t.808 

17 

18  47  22.44 

8.5037 

ai 

7     7.7 

5.94a 

z8 

16  48  45.03 

1.5039 

23 

3  X6.3 

X.O55 

18 

18  49  52.59 

8.50x8 

ai 

I     7.0 

8.068 

19 

16  51  15.29 

8.3056 

23 

4  15.2 

'O.908 

19 

18  52  22.58 

a.4986 

20 

54  57.9 

6.381 

20 

16  53  45.70 

a.5o8z 

23 

5     5.2 

0.760 

20 

18  54  52.42 

a.4959 

20 

48  40.5 

8.339 

21 

z6  56  16.26 

a.5x05 

23 

5  46.4 

0.613 

21 

18  57  22.09 

8.4938 

20 

42  14.8 

6.496 

22 

16  58  46.96 

•.SiaS 

23 

6  x8.6 

0.4<^ 

22 

x8  59  51.60 

a.4904 

20 

35  41.0 

8.^8 

a3 

17     X  17.80 

a.5X5x 

23 

6  41.9 

0.314 

23 

19    2  20.94 

8.4875 

20 

28  59.0 

8.788 

«4 

17     3  48.77 

a.3i7x 

S.23 

6  56.S 

0.165 

24 

19    4  50.10 

a.  4845 

S.20 

22     8.9 

6.908 

1 
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GREENWICH  MEAN 

TIME. 

THE  MOON'S  RIGHT  ASCENSION  i 

^ND  DECLINATION. 

Hour. 

Richt 

DifLte 

DOOlilMtlM. 

DifLlor 

Hoar. 

Richt 

Diftfor 

l>trH5ifiHimi 

Di&for 

illlimta. 

iMinato. 

iMimito. 

I  MInata. 
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UESD/ 

^Ys. 

THURSDAY  7. 
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I 
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a 
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a 
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3 
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4 
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xa.aa3 

5 

19  17  13.13 

t.4fia8 

19  45  59.3 

y.558 

5 

az 
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6 
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9 
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zo 

az 
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«-444« 

z8  49  59.  z 
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az 
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t.4«B 
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z6 

az 
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17 
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17 

ai 
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z8 
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z8 

az 
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19 

21 
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ao 
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ao 

21 
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•.•3X9 
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ai 
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9.47* 

az 

az 
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a.aa88 
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aa 
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aa 

ax 
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a3 

az 
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1 
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13.941 

o 

ao    3  a8.a8 

t.3078 

S.Z7    0  a5.7 
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0 

az 

54    3.43 
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I 
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9989 

8 

Sun 

W. 

71  53  16 

t59i 

73  3a  a3 

9594 

75  II  a6 

9599 

76  50  23 

9609 

Mars 

W. 

62  X5  57 

a507 

63  57     X 

9310 

65  38     I 

95x4 

67  18  55 

95x7 

Venus 

w. 

5x  x6  13 

•674 

5a  53  a8 

9077 

54  30  39 

9681 

56     7  45 

9684 

a  AqnilflB 

w. 

35  47  a5 

3954 

36  59  50 

3891 

38  14  30 

S7o6 

39  31  II 

3604 

aArietis 

E. 

67  44  38 

noz 

65  58  40 

«S06 

64  X2  49 

93x0 

62  27     4 

93x5 

Aldebaran 

£. 

xoo  44  45 

«900 

98  58  45 

9303 

97  la  50 

9906 

95  a6  59 

•909 

9 

Sun 

W. 

85    3  46 

•fa4 

86  42    9 

96a9 

88  20  25 

9633 

89  58  35 

9638 

Mars 

W. 

75  4a    a 

«5S8 

77  22  22 

9543 

79    a  35 

9548 

80  42  41 

9553 

Venus 

W. 

64  "  54 

0706 

65  48  26 

97x0 

67  24  5a 

97x6 

69     X   XX 

979X 

a  AquilsB 

W. 

46  x8  22 

9BS3 

47  43  a9 

3904 

49    9  33 

3x6a 

50  36  28 

3x94 

a  Arietis 

E. 

53  40    9 

«54t 

51  55  II 

9348 

50  10  22 

9355 

48  25  4a 

9369 

Aldebaran 

E. 

86  39     5 

9399 

84  53  48 

9334 

83    8  38 

9338 

8x  a3  34 

9343 

lO 

Sum 

W. 

98    7  45 

•609 

99  45  14 

9669 

xoi  22  36 

9675 

102  59  50 

9680 

Mars 

W. 

89     1  31 

•57« 

90  40  56 

9584 

92  20  13 

9589 

93  59  a3 

•594 

Venus 

W. 

77     I    4 

«747 

78  36  4a 

9753 

80  12  12 

9758 

81  47  35 

97^ 

a  AquilsB 

W. 

58    0  56 

9990 

59  31  ax 

•973 

61     2    8 

9957 

62  33  15 

9949. 

aArietis 

E. 

39  45  10 

9405 

38     X  42 

9415 

36  x8  28 

9496 

34  35  30 

9439 

Aldebaran 

E. 

72  40    4 

a3fi9 

70  55  45 

9375 

69  II  34 

,  938X 

67  27  32 

9387 

PoUuz 

£. 

X14  27    8 

9406 

xxa  43  45 

94X9 

iix    0  27 

94x5 

X09  X7  13 

•4x9 

XX 

Sun 

W. 

XXX     4     9 

4709 

112  40  37 

97x4 

114  16  58 

$790 

115  53  " 

9797 

Mars 

W. 

X02  X3  19 

9fa3 

103  51  43 

9699 

X05  29  58 

9635 

X07     8     6 

964X 

Venus 

W. 

89  42  36 

>70l 

91  17  13 

•800 

9a  51  41 

9806 

94  26     I 

98x3 

a  AquilsB 

W. 

70  12  32 

9898 

71  44  53 

9893 

73  17  ax 

9890 

74  49  53 

•887 

Fomalhaut 

W. 

45  a7  48 

5594 

46  50  IX 

3345 

48  13  31 

3300 

49  37  43 

3*99 

Aldebaran 

£. 

58  49  3a 

94x9 

57    6  24 

9496 

55  a3  a6 

9433 

53  40  39 

944X 

PoUuz 

E. 

xoo  42  30 

«44l 

98  59  53 

9445 

97  17  22 

9450 

95  34  59 

9455 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

h 

Name  and  Direction 

Midnight 

P.L. 

of 

XVb. 

P.L. 
of 

XVIIIJ*. 

P.L. 

of 

xxii>. 

P.i. 

of 

? 

of  Object 

DUL 

Dift 

DiflL 

DUE. 

•          • 

•       0       m 

•       *       m 

•        t        m 

4 

Sun 

W. 

2$   28   31 

s&H 

27    7  20 

•390 

28    46    17 

•594 

30    25    20 

•589 

Fomalhaat 

£. 

57  47    0 

>98i 

56  16  24 

5007 

54  46  20 

3Q35 

53  16  51 

3068 

a  Pegasi 

£. 

74  aa  49 

•4«6 

7a  39  51 

S4S4 

70  56  51 

•433 

69  13  49 

•4^S 

5 

Sun 

W. 

38  43    I 

•S7« 

40  ai  34 

•57X 

42     I     9 

•569 

43  40  47 

•5«7 

Mars 

W. 

28  25  37 

M8 

30    7    7 

•486 

31  48  40 

•485 

33  30  15 

•483 

Fomalhaut 

£. 

46     I  II 

S306 

44  37    6 

S37« 

43  14  18 

3449 

41  5a  57 

3536 

a  Pegasi 

E. 

60  38  54 

«4S3 

58  56    6 

•438 

57  13  26 

•444 

55  30  54 

a45a 

aArietis 

E. 

103  14  33 

Mto 

zoz  28    4 

•278 

99  41  32 

aa76 

97  54  57 

••74 

6 

Sun 

W, 

51  59  16 

t966 

53  38  58 

•566 

55  18  39 

•5<57 

56  58  19 

•569 

Mars 

W. 

41  58  30 

148a 

43  40     9 

a48a 

45  21  48 

•483 

47    3  a5 

•485 

Vbnus 

W. 

31  45    8 

■653 

33  22  51 

•65a 

35    0  35 

•653 

36  38  18 

•653 

a  Pegasi 

E. 

47     I  30 

•5X0 

45  ao  31 

•5a8 

43  39  57 

aS48 

41  59  51 

•57X 

a  Arietis 

E. 

89     I  41 

mrt 

87  15     X 

«74 

85  28  23 

••75 

83  41  47 

••76 

7 

Sum 

W. 

65  16    4 

t579 

66  55  28 

•S8t 

68  34  48 

•385 

70  14    4 

•S88 

Mars 

W. 

55  30  56 

•494 

57  xa  17 

•407 

58  53  35 

•Soo 

60  34  48 

•SOS 

Venus 

W. 

44  46  31 

«6Ga 

46  24    2 

•665 

48     129 

■667 

49  38  53 

•670 

a  Pegasi 

E. 

33  48  44 

•744 

32  13     3 

•798 

30  38  33 

a862 

a9     5  25 

a0S7 

aArietis 

E. 

74  49  aa 

«•? 

73    3     4 

•    ••90 

71  16  50 

••94 

69  30  4t 

•age 

Aldebaran 

E. 

107  49  21 

090 

106    3     7 

•lOt 

104  16  56 

•a05 

102  30  49 

•■07 

8 

Sun 

W. 

78  a9  15 

9607 

80    8     I 

•610 

81  46  42 

•8x5 

83  25  17 

1819 

Mars 

W. 

68  59  44 

as» 

70  40  27 

•Sas 

72  21     5 

•53© 

74     I  37 

•535 

Vbnus 

W. 

57  44  46 

■688 

59  21  4a 

•69a 

60  58  32 

•897 

62  35  16 

•70X 

a  AquilflB 

W. 

40  49  41 

SSIS 

42     9  49 

3437 

43  31  24 

33<^ 

44  54  18 

3306 

aArietis 

E. 

60  41  26 

oao 

58  55  55 

<3as 

57  10  32 

•330 

55  25  16 

•338 

Aldebaran 

E. 

93  41  »3 

QXS 

91  55  32 

•317 

90    9  57 

•sax 

88  24  28 

•sn 

9 

Sun 

W. 

91  36  39 

•64s 

93  '14  3fi 

•648 

94  5a  a6 

•653 

96  30    9 

•838 

Mars 

W. 

82   22   41 

tS58 

84     2  34 

•S63 

85  42  20 

•S68 

87  ai  59 

•573 

Venus 

W. 

70  37  a3 

«7«6 

72  13  28 

•73X 

73  49  a7 

•736 

75  as  19 

•74X 

a  AquilflB 

W. 

5a     4     8 

SOQl 

53  32  29 

306d 

55    I  a7 

3034 

56  30  57 

yni 

aArietis 

E. 

46  41  13 

Vfi9 

44  56  54 

•378 

43  la  47 

•386 

41  a8  52 

•305 

Aldebaran 

E. 

79  38  37 

«S4S 

77  53  47 

•353 

76    9    5 

•359 

74  a4  31 

••84 

zo 

Sun 

W. 

104  36  57 

•686 

106  13  56 

•COX 

107  50  48 

•^ 

109  27  3a 

•?«• 

Mars 

W. 

95  38  26 

a6oo 

97  17  ai 

•606 

98  56     8 

•61a 

100  34  47 

■6x7 

Venus 

W. 

83  22  51 

V69 

84  57  59 

•775 

86  32  59 

•78a 

88    7  51 

•787 

aAqoilsB 

W. 

64    4  40 

•9SI 

65  36  20 

aoao 

67     8  14 

•9X1 

68  40  19 

•905 

aArietis 

£. 

3a  5a  51 

•453 

31  10  31 

a4«7 

29  28  32 

•485 

27  46  57 

•5*9 

Aldebaran 

E. 

65  43  38 

OSS 

63  59  53 

n» 

62  16  17 

•405 

60  32  50 

•4SS 

Pollux 

E. 

107  34     5 

«4« 

105  51     2 

u^ 

104    8     5 

•43X 

102  25  14 

•436 

II 

Sun 

W. 

117  29  15 

■7S3 

119     5  II 

•739 

120  40  59 

V45 

122  16  39 

•75« 

Mars 

W. 

108  46     5 

•647 

no  23  56 

•054 

iia    I  38 

•660 

113  39  12 

•666 

Vbnus 

W. 

96     0  12 

flBip 

97  34  15 

•8*5 

99    8  10 

•SS^ 

100  41  56 

•839 

aAquila 

W. 

76  22  29 

•886 

77  55    6 

•885 

79  a7  44 

•817 

81     0  20 

•8^ 

W. 

51    a  43 

S«S 

52  28  25 

SX9S 

53  54  44 

S163 

55  ai  37 

3139 

Aldebaran 

£. 

51  58    3 

•440 

50  15  38 

•458 

48  33  as 

•466 

46  51  a4 

•475 

PoUox 

£. 

93  5a  43 

•4S1 

9a  10  35 

•4«7 

90  28  35 

•473 

884644 

•479 

1 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

1^ 

Nam«  and  Dinctlon 
of  Object 

Noon. 

of 
DifE. 

Illh. 

P.l* 

of 
DISL 

vin. 

P.I* 

of 
Dift 

IXb. 

P.I. 

of 
Diff. 

•     »     • 

•      0m 

•        t       m 

•      *      • 

za 

Sun 

Venus 

a  AquilflB 

Fomalbaat 

Aldebaran 

PoUux 

W. 

w. 
w. 
w. 

£. 
£. 

za3  5a  zo 
zoa  Z5  33 
8a  32  55 
56  48  59 
45    9  35 
87    5     I 

<799 

3Zl8 

1484 

Ms 

xa5  a7  32 
X03  49    X 

84  5  a6 
58  16  47 
43  27  59 

85  23  a7 

i8S3 
9ogB 

•495 
•49X 

za7    a  46 
Z05  aa  ao 
85  37  54 
59  44  59 
41  46  38 
83  42     I 

«77t 
f86o 

■897 
SoBs 
asoi 
3498 

128  37.51 
Z06  55  30 
87  10  17 
6z  Z3  31 
40    5  31 
82    0  45 

3779 
aS^ 
3903 
30«7 
Qx6 
3505 

X3 

aAqnilflB 

Fomalbaul 

aPegasi 

Pollax 

Regulas 

W. 
W. 
W. 
E. 
E. 

94  50  14 
68  39  53 
47  a6  IZ 

73  36  54 
ZIO  a5  50 

«B30 
son 

•54« 

•499 

96  az  43 

70  9  39 
49    a  20 

71  56  39 
X08  44  35 

«S0 

SOI7 
•718 
•551 
•SO6 

97  52  59 
71  39  31 
50  38  36 
70  z6  36 
Z07     3  30 

4961 

3014 
37x4 
3959 
33" 

99  24     z 
73     9  27 
52  Z4  57 
68  36  44 
Z05  aa  34 

3973 
30ZS 
aTxx 
3568 

3919 

14 

Fomalhaut 
a  Pegasi 
Pollax 
Regulas 

W. 
W, 
E. 
£. 

80  39  17 
60  17  za 
60  20  36 
97    0  ao 

SO18 
a6x6 

8a    9    8 
61  53  36 
58  42    3 
95  20  a4 

S08X 

^964 

83  38  55 
63  29  57 
57     3  45 
93  40  39 

S0>6 
a7i8 
3638 
3973 

85    8  35 
65     6  Z3 
55  25  42 
92     I     5 

9033 

8738 
3650 
3580 

15 

Fomalhaat 
a  Pegasi 
aArietis 
Pollax 
Regains 

W. 
W. 
W, 
E. 
£. 

92  34  47 
73    6    4 
a9  a9  i7 
47  19  37 
83  46    6 

son 

«748 
3709 
47x6 
t6as 

94    3  29 
74  41  40 
31     5  45 
45  43  19 
8a     7  4a 

y>85 

«753 
8707 
a7Sa 
•633 

95  31  57 
76  17     7 
3a  42  z6 
44     7  22 
80  29  30 

3096 

a7ta 
3707 
3748 
3641 

97      0    ZI 

77  52  25 
34  18  46 
42  3X  46 

78  51  31 

3X10 
3769 

47fi6 
3630 

i6 

a  Pegasi 
aArietis 
Regalas 

W. 
W. 
£. 

85  46  z8 
4a  ao    4 
70  44  49 

tSii 

87  ao  3z 

43  55  58 
69    8    9 

«Bai 
•741 
am 

88  54  3X 
45  3X  44 
67  31  42 

3«3i 
3748 

4730 

90  28  19 
47     7  20 
65  55  29 

8848 
3799 

8733 

«7 

o  Pegasi 

oArietis 

Aldebaran 

Regalas 

Spica 

W. 
W. 
W. 
E. 
E. 

98  13  54 

55    2  47 
aa  30  5a 

57  57  59 
X"  53  57 

«7^ 

99  46  19 
56  37  19 
a4    a  zz 
56  a3  za 
zzo  z8  4Z 

9907 
a805 
a9SS 

•797 
«773 

zoz  z8  a9 
58  zi  40 
25  33  45 
54  48  40 

Z08  43  38 

89X9 
38X5 
3947 
a8o8 
3749 

Z02  50  24 
59  45  48 
27     5  29 
53  X4  23 

107     8  48 

393X 

3884 

3933 

8880 
3794 

i8 

aArietis 
Aldebaran 
Regalas 
Spica 

W. 
W. 
E. 
E. 

67  33  3X 

34  44  49 
45  26  46 
99  x8     I 

«?7i 

fl88o 

iB4S 

69    6  a7 
36  z6  34 
43  54     I 
97  44  3X 

•B80 

•930 
rf9t 
a855 

70  39  " 
37  48  X5 
42  az  3a 
96  zz  Z5 

389X 
«S9 
3909 
rt66 

7a  zz  42 

39  X9  50 

40  49  19 
94  38  la 

3900 

3940 

89x8 
3879 

«9 

aArietis 

Aldebaran 

Spica 

W. 
W. 
E. 

79  51  17 
46  55  53 

8656    4 

•946 
•»«4 

8z  aa  37 
48  a6  41 
85  a4  z6 

a93« 

3979 
99S3 

82  53  45 
49  57  20 

83  52  39 

3809 
3986 

3Q43 

84  24  42 
5z  27  50 
8a  ai  14 

ag79 
3993 

899X 

ao 

a  Arietis 
Aldebaran 
Spica 
Jupiter 

W. 

W. 
E. 
E. 

9Z  56  44 

58  58  za 

74  46  54 

xxz  X5  a4 

3017 

S070 

93  26  38 

60  27  5x 

73  16  33 

109  46  38 

3«3 

9034 
Sooi 

3078 

94  56  2a 

6z  57  2a 

7Z  46  az 

Z08  z8     z 

3031 
3040 
3009 

9085 

96  a5  56 

63  26  45 

70  16  19 

106  49  33 

9038 
3047 
3016 
909Z 

at 

aArietis 
Aldebaran 
Pollax 
Spica 

W. 
W. 
W. 
E. 

Z03  51  42 
70  51  5X 

29  51  54 
6a  48  16 

3070 
3074 
saBo 
9047 

Z05  ao  a8 
7a  ao  3a 
31  16  a9 
6z  Z9    a 

3076 
9078 
3186 
305« 

106  49    7 
73  49    8 
32  4Z  ao 

59  49  54 

908X 
80B3 
3399 

9058 

108  17  40 

75  X7  38 
34    6  26 
58  ao  53 

90^ 

3343 
9083 

XVL 
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1 ■ 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCB& 

1" 

P.L 

P.L. 

P.Z. 

PL. 

Name  and  Diraetioa    1 

Midnight 

of 

XVI"- 

of 

XVIIIh. 

of 

XXIb. 

of 

of  Object 

Difl. 

DUt 

Difl. 

Diff 

m       t       m 

•             00 

•       $       m 

•         »         w 

za 

Sum 

W. 

130  la  46 

«7«5 

131  47  33 

•793 

Z33  aa  zo 

•Boo 

134  56  38 

•807 

Venus 

W. 

108  a8  31 

a875 

zio     z  aa 

t88a 

I"  34    4 

a890 

IZ3     6  36 

2898 

a  Aqnilae 

W. 

88  4a  33 

^908 

90  Z4  4a 

1915 

9Z  46  4a 

agn 

93  18  33 

•930 

Fomalhaut 

W. 

6a  4a  az 

3054 

64  zz  a7 

BfM 

65  40  45 

3P35 

67  zo  14 

3oa7 

Aldebaran 

E. 

38  a4  40 

asay 

36  44    5 

•941 

35     3  49 

•999 

33  a3  52 

•570 

PoUux 

£. 

80  19  39 

•SM 

78  38  4a 

•3* 

76  57  56 

•587 

75  17  ao 

•534 

13 

a  Aqnilae 

W. 

zoo  54  49 

«9BS 

Z02  a5  az 

4999 

103  55  35 

3014 

Z05  as  31 

Soa9 

Fomalhaut 

W. 

74  39  as 

SOio 

76    9  as 

3011 

77  39  a4 

3ota 

79    9  aa 

3014 

a  Pegasi 

W. 

53  51  aa 

a7xo 

55  a7  49 

•709 

57    4  17 

•709 

58  40  45 

a7xo 

Pollux 

£. 

66  57    5 

^577 

65  17  38 

a586 

63  38  a4 

•996 

6z  S9  a3 

a6o6 

Regulus 

£. 

Z03  4Z  47 

49i6 

zoa     z  zo 

•933 

zoo  ao  43 

•940 

98  40  a6 

•948 

Z4 

Fomalhaut 

W. 

86  38    8 

3099 

88    7  33 

3047 

89  36  48 

3095 

91     5  53 

3064 

a  Pegasi 

W. 

66  4a  24 

3736 

68  z8  a9 

•73X 

69  S4  a8 

•736 

71  30  ao 

•74^ 

Pollux 

£. 

53  47  55 

afifia 

5a  zo  a4 

•675 

50  33  10 

•688 

48  56  14 

ajos 

Regulus 

£. 

go  az  4a 

^588 

88  4a  30 

•996 

87     3  30 

•605 

85  a4  4a 

<X4 

15 

Fomalhaut 

W. 

98  28     9 

sns 

99  55  51 

3137 

zoz  a3  z6 

3X9^ 

zoa  50  a3 

3168 

a  Pegasi 

W. 

79  27  33 

«777 

8z    a  3z 

•7B9 

8a  37  z8 

•794 

84  "  54 

•803 

aArietis 

W. 

35  55  13 

i7i3 

37  31  35 

4717 

39    7  5a 

a7» 

40  44    a 

•7a9 

Pollux 

£. 

40  56  34 

•785 

39  az  46 

•809 

37  47  a4 

•8^9 

36  13  a9 

a848 

Regulus 

£. 

77  13  44 

aMo 

75  36  zo 

•670 

73  58  50 

a68o 

7a  az  43 

a689 

z6 

a  Pegasi 

W, 

9a     z  53 

a85t 

93  35  14 

4Bte 

95    8  az 

•173 

96  41  15 

•884 

aArietis 

W. 

48  4»  47 

^7^ 

50  18     3 

•771 

51  53    9 

•779 

53  a8    4 

a788 

Regulus 

£. 

64  19  31 

•741 

6a  43  46 

a753 

6z     8  z6 

•7^ 

59  33    0 

•779 

17 

o  Pegasi 

W. 

Z04  aa    3 

«943 

105  53  a7 

•996 

Z07  a4  3S 

•989 

Z08  S5  a7 

•981 

aArietis 

W. 

61  Z9  45 

«834 

6a  53  a9 

•84a 

64  a7    a 

•89a 

66    0  a3 

a86a 

Aldebaran 

W. 

a8  37  19 

agao 

30    9  13 

Qgm> 

31  41    7 

agai 

33  la  S9 

•9^3 

Regulus 

£. 

5z  40  az 

i^i 

50    6  34 

•844 

48  33    3 

•899 

46  59  47 

•867 

Spica 

£. 

105  34  " 

•804 

103  59  49 

a8z9 

zoa  as  40 

a8a9 

zoo  St  44 

•835 

z8 

aArietis 

W. 

73  44     1 

4909 

75  16     8 

«Z9 

76  48    3 

1918 

78  Z9  46 

•938 

Aldebaran 

W. 

40  5z  z8 

me 

4a  aa  39 

•93a 

43  53  5a 

•998 

45  24  57 

•965 

Regulus 

E. 

39  17  23 

agsz 

37  45  43 

•944 

36  Z4  ao 

•958 

34  43  15 

•97a 

Spica 

£. 

93     5  «i 

«e85 

91  3a  43 

•899 

90    0  z8 

•909 

88  a8     s 

•9x4 

19 

aArietis 

W. 

85  55  «8 

«9B> 

87  a6    3 

•99X 

88  56  a7 

•999 

90  a6  4z 

3008 

Aldebaran 

W. 

5a  58  la 

3000 

54  a8  as 

3007 

55  58  a9 

3014 

57  a8  as 

3O8Z 

Spica 

£* 

80  50    0 

2961 

79  18  s8 

•969 

77  48    6 

•977 

76  Z7  as 

•9B9 

20 

aArietis 

W. 

97  55  aa 

3045 

99  a4  39 

305a 

zoo  53  48 

3098 

zoa  aa  49 

30^ 

Aldebaran 

W. 

64  56    0 

905s 

66  as     8 

3098 

67  54    9 

3064 

69  a3    3 

3069 

Spica 

E. 

68  46  a6 

son 

67  z6  4Z 

3090 

65  47    5 

30S6 

64  Z7  37 

yna 

Jupiter 

£. 

Z05  az  Z3 

9099 

103  S3     a 

3x0$ 

zoa  a4  58 

3x11 

zoo  57    a 

3XX8 

az 

a  Arietis 

W. 

Z09  46    6 

3091 

zzi  14  a7 

3096 

zza  4a  4a 

3099 

ZZ4  zo  S3 

3x03 

Aldebaran 

W. 

76  46    4 

9091 

78  14  as 

3094 

79  4a  4a 

3097 

8z  zo  55 

3x00 

Pollux 

W. 

35  31  45 

3«S4 

36  57  X4 

S»6 

38  aa  5a 

3^ao 

39  48  37 

Sax3 

Spica 

£. 

56  51  57 

30^ 

55  a3    7 

3070 

5J  54  az 

3074 

5a  as  40 

3077 
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GREENWICH  MEAN  TIME. 

LXmAR  DISTANCES. 

h 

%! 

Name  and  Diraotloo 

Noon. 

P.I* 

of 

Illh. 

P.L. 
of 

VJh. 

P.U 

of 

IXb. 

P.L 

of 

1" 

of  Object 

DiflE. 

DiflE. 

DiflE. 

DiflE. 

•     «     • 

•               m 

•     f     • 

•         f         m 

2Z 

JUPITBK 

E. 

99  89  14 

3X«3 

98     X  3a 

3xe9 

96  33  57 

St99 

95     6  a7 

9x98 

Antare8 

£. 

io8  17  24 

»5i 

106   48    14 

3056 

105  19  II 

906X 

103  50  14 

9069 

Sun 

E. 

"9  43  4a 

S4SO 

128   21    59 

3435 

127     0  22 

9440 

las  38  51 

9445 

aa 

Aldebaran 

W. 

82  39     5 

Sxoa 

84      7    12 

3x04 

85  35  17 

9x0s 

87    3  ao 

9x06 

PoUnx 

W. 

41  14  31 

S»8 

42  40  31 

3«3 

44     6  37 

9tgB 

45  3a  49 

9X93 

Spica 

E. 

50  57     a 

9080 

49  28  28 

3o8a 

47  59  57 

9084 

46  31  a8 

9086 

JUPITBR 

E. 

87  50  IX 

5x54 

86  23     7 

3156 

84  56     5 

9x58 

83  a9    5 

9x58 

Antares 

E. 

96  a6  38 

308a 

94  58     6 

3083 

93  a9  36 

9085 

92     I     8 

9086 

Sun 

E. 

Z18  5a  29 

S4«9 

117  31  a4 

3465 

I16  10  21 

946B 

114  49  ax 

9469 

as 

Aldebaran 

W. 

94  a3  25 

3105 

95  SI  a8 

3x05 

97  19  3a 

910B 

98  47  39 

9101 

PoUnz 

W. 

Sa  45  14 

3x69 

54  la    0 

3x64 

55  38  sa 

9x99 

S7     5  50 

9x94 

Spica 

E. 

39     9  aa 

90B7 

37  40  57 

9087 

36  12  31 

9085 

34  44     3 

9084 

JUPITBR 

E. 

76  14  15 

3x38 

74  47  15 

9x56 

73  ao  13 

9x54 

71  53     9 

3x59 

Antares 

E. 

84  38  59 

3066 

83  10  3a 

9083 

81  42    2 

308a 

80  13  30 

9079 

Sun 

E. 

X08    4  30 

3468 

106  43  30 

3466 

105  22  a8 

9464 

104     I  24 

94«x 

34 

PoUux 

W. 

64  22  aa 

sxes 

65  50     4 

3XX6 

67  17  54 

9x09 

68  45  53 

9X0X 

Regulus 

w. 

a7  ao  5a 

3138 

a8  48  15 

3i«5 

30  15  54 

3x13 

31  43  48 

Sxoo 

JUPITBR 

E. 

64  36  51 

3x3a 

63    9  20 

3x96 

61  41  4a 

9X90 

60  13  57 

9XX9 

Antares 

E. 

7a  49  54 

9060 

71  20  55 

90S9 

69  51  50 

9048 

68  22  37 

9049 

Sun 

E. 

97  15    3 

3439 

95  53  31 

9439 

94  31  52 

94*7 

93  10    6 

94«> 

as 

PoUnx 

W. 

76    8  a3 

3056 

77  37  a7 

VH» 

79     6  43 

9039 

80  36  12 

9094 

Regains 

W. 

39    7    3 

S040 

40  36  26 

9oaB 

42     6    4 

30x6 

43  35  57 

gag 

JUPITBR 

E. 

5a  sa  59 

3074 

51  24  x8 

90^ 

49  55  25 

9055 

48  26  20 

3045 

Antares 

E, 

60  54  a7 

S004 

59  24  19 

9999 

57  54     0 

•985 

56  23  29 

•976 

Sun 

E. 

86  19     5 

3377 

84  56  22 

Vfi9 

83  33  a8 

9956 

82  10  21 

9949 

a6 

PoUnx 

W. 

88     7     8 

tgfis 

89  38     4 

«S9 

91     9  16 

■999 

92  40  45 

9916 

Regulns 

w. 

51     9  24 

i937 

sa  40  56 

8993 

54  la  46 

i909 

55  44  54 

•894 

JUPITBR 

E. 

40  57  39 

•989 

39  a7  12 

«976 

37  56  a9 

«963 

36  25  30 

99SO 

Antares 

E. 

48  47  40 

agflo 

47  IS  47 

4909 

45  43  39 

9896 

44  II   15 

«9 

Sun 

E. 

75  "  a4 

3a8a 

73  46  52 

9868 

72  22    3 

9853 

70  56  57 

9940 

a? 

PoUuB 

W. 

100  aa  33 

•855 

loi  55  50 

8840 

103  29  26 

989S 

105     3  21 

tSio 

Regnlos 

W. 

63  30  ao 

38x8 

65     4  25 

aBox 

66  38  52 

•785 

68  13  40 

9766 

Antares 

E. 

36  25    6 

a8x7 

34  51     0 

0804 

33  16  37 

•790 

31  41  56 

«77« 

Sun 

E. 

63  47     I 

3x60 

62  20    4 

9x49 

60  52  47 

9X96 

59  25     9 

Sxxo 

a8 

Regulus 

W. 

76  13  X3 

■683 

77  SO  16 

•666 

79  a7  4a 

•648 

81     5  32 

•^x 

Spica 

W. 

aa  xo  34 

a689 

a3  47  19 

9668 

25  24  42 

«6*9 

27     2  31 

9699 

Sun 

E. 

sa     I  40 

90x9 

SO  31  51 

900X 

49     I  40 

•989 

47  31     5 

•964 

ag 

Regulns 

W. 

89   20  38 

«54S 

91     0  51 

n»5 

92  41  29 

•508 

94  22  31 

•49* 

Spica 

W. 

3S  18    9 

•595 

36  58  33 

15x7 

38  39  a3 

•499 

40  20  38 

9481 

Sun 

E. 

39  sa  19 

a87x 

38  19  a3 

•B5« 

36  46     3 

•835 

35  12  20 

98x7 

so 

Regnlns 

W. 

loa  53  34 

•409 

104  36  56 

•999 

106  20  41 

«978 

108     4  48 

•969 

Spica 

W. 

48  S3    3 

•396 

50  36  44 

S979 

52  20  49 

•963 

54     S  17 

•947 

Sun 

E. 

27  X7  59 

«73x 

25  4a    0 

«7X4 

a4    S  39 

•699 

22   28    58 

968s 
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GREENWICH  MEAN  TIME. 

LtmAR  DISTANCE& 

tl 

Name  and  Dirvcdoo 

Midnight 

P.U 

of 

XVb. 

P.L. 
of 

XVIIItL 

P.L. 

of 

XXIh. 

P.L. 

of 

P 

of  Objtot 

DifE. 

Diff. 

Diff. 

Diff. 

•     f     • 

•                 m 

0         t         m 

•                  m 

21 

JUPITBK 

E. 

93  39    3 

3x4a 

92    II    44 

3x45 

90    44    29 

3x48 

89     17     18 

9x98 

Antares 

£. 

ZO2   21    22 

3069 

100  52  35 

3073 

99  23  52 

3076 

97  55  13 

9079 

Sum 

£. 

124  17  25 

3450 

122   56      5 

3494 

I2Z  34  49 

3457 

120  13  37 

946X 

%% 

Aldebaran 

W. 

88  31  22 

3107 

89  59  23 

3zo8 

91  27  23 

9107 

92  55  24 

9x07 

Pollux 

W. 

46  59    7 

3188 

48  25  30 

3x83 

49  51  59 

3x78 

51  18  34 

9x74 

Spica   ' 

E. 

45     3     X 

3087 

43  34  36 

3087 

42     6  II 

9088 

40  37  47 

90^ 

JUPITBS 

E. 

82     2    6 

SI59 

80  35     8 

3x60 

79     8  II 

9x59 

77  41  13 

9x59 

Antarea 

E. 

90  32  41 

3087 

89     4  15 

3087 

87  35  50 

9087 

86     7  25 

9087 

Sun 

E. 

113  28  22 

3470 

Z12     7  24 

3470 

izo  46  26 

9470 

109  25  28 

9470 

as 

Aldebaran 

W. 

100  25  48 

3057 

lOI  44      I 

3099 

Z03  12  17 

909Z 

104  40  38 

90^ 

Pollux 

W. 

58  3a  54 

3148 

60    0     5 

3x43 

61  27  23 

3x36 

62  54  49 

9190 

Spica 

E. 

33  15  34 

308a 

31  47     a 

3079 

30  i8  27 

9077 

28  49  49 

9079 

JUPITBK 

E. 

70  26     2 

3X4B 

68  58  51 

3x45 

67  31  36 

9x41 

66     4  16 

3x37 

Antarea 

E. 

78  44  55 

3077 

77  16  17 

3073 

75  47  34 

9069 

74  18  47 

3065 

Sum 

E. 

Z02  40  z6 

3498 

loz  19     5 

9454 

99  57  49 

9450 

98  36  29 

3445 

34 

Pollux 

W. 

70  14     2 

9098 

71  42  21 

9083 

73  10  51 

9075 

74  39  31 

3065 

Regulua 

W. 

33  "  58 

3068 

34  40  22 

3076 

36     9     I 

9064 

37  37  55 

305a 

Jupiter 

E. 

58  46     3 

S106 

57  18     I 

3099 

55  49  50 

909X 

54  21  30 

3088 

Antarea 

E. 

66  53  17 

3099 

65  23  48 

3089 

63  54  II 

908X 

62  24  24 

30x3 

Sum 

E. 

91  48  Z2 

34X3 

90  26  10 

34«H 

89     3  58 

9996 

87  41  37 

3386 

«5 

Pollux 

W. 

8a    5  55 

30x4 

83  35  51 

900Z 

85     6     2 

8990 

86  36  27 

■977 

Regulua 

W. 

45    6    6 

aggo 

46  36  31 

8977 

48     7  x« 

8964 

49  38  10 

895X 

JUPITBK 

E. 

46  57    3 

3034 

45  27  33 

3083 

43  57  49 

30I8 

42  27  51 

900X 

Antarea 

E. 

54  5a  46 

85)65 

53  «i  50 

8955 

51  50  41 

8944 

50  19  18 

•998 

Sun 

E. 

80  47     2 

3333 

79  23  29 

938X 

77  59  42 

9909 

76  35  41 

9895 

a6 

Pollux 

W. 

94  "  31 

agxs 

95  44  35 

8B98 

97  16  56 

8884 

98  49  35 

8869 

Regulua 

W. 

57  17  20 

3880 

58  50     5 

flBe4 

60  23  10 

8848 

6z  56  35 

*8833 

JUPITBR 

E. 

34  54  15 

8937 

33  22  43 

8984 

31  50  55 

89X0 

30  18  49 

8897 

Antarea 

E. 

42  38  35 

8870 

41     5  38 

8B56 

39  32  25 

8844 

37  58  54 

883X 

Sum 

E. 

69  31  35 

9225 

68     5  55 

3809 

66  39  56 

9199 

63  13  38 

9x77 

»7 

Pollux 

W. 

106  37  36 

8795 

108  12  II 

8779 

109  47     6 

37«4 

III  22  21 

•749 

Regulua 

W. 

69  48  50 

•75X 

71  24  22 

8735 

73    0  16 

8717 

74  36  33 

8700 

Antarea 

E. 

30    6  57 

87^ 

28  31  40 

8750 

26  56     7 

8738 

25  20  17 

8786 

Sum 

E. 

57  57  " 

909X 

56  28  51 

3074 

55    0  10 

9056 

53  31     6 

9098 

38 

Regulua 

W. 

82  43  45 

•813 

84  22  22 

8596 

86     I  23 

8578 

87  40  48 

8960 

Spica 

W. 

28  40  47 

flSio 

30  19  29 

a59x 

31  58  37 

8578 

33  38  10 

8553 

Sun 

E. 

46    0    7 

8945 

44  28  45 

8987 

42  57    0 

•908 

41  24  51 

8890 

29 

Regulua 

W. 

96     3  56 

8475 

97  45  45 

8498 

99  27  58 

«44X 

lOZ  zo  34 

8484 

Spica 

W. 

42    2  z8 

84^ 

43  44  23 

8446 

45  26  52 

8488 

47    9  45 

84X8 

Sum 

E. 

33  38  14 

8799 

32    3  45 

878X 

30  28  53 

8764 

28  53  37 

8747 

30 

Regulua 

W. 

109  49  x6 

8348 

iiz  34     6 

•334 

113  Z9  z6 

8980 

1x5    4  47 

8307 

Spica 

W. 

55  50    8 

8338 

57  35  2Z 

8917 

59  20  56 

8908 

6z     6  52 

8887 

Sum 

E. 

20  51  58 

8878 

19  14  40 

8tf59 

17  37     5 

8648 

15  59  15 

•698 
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MERCURY,  1899. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

^ 

Ascension. 

Var.  of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 

s 

Ascension. 

Var.  of 
R.A. 
for  z 
Hour. 

DMEnadwL 

Var.  of 
DecL 
fori 
Hour. 

Meridian 

•8 

a 

Passage. 

Passage. 

Noon. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

h  m     • 

• 

•    »      • 

m 

h    m 

h   m     8 

a 

•      *        m 

m 

h    m 

z 

YJ  24  20.70 

+  0.835 

-20  Z2  46.2 

—13.00 

22  37-3 

I 

Z9  48  25.88 

+16.110 

-22  Z9  46.3 

+  a6.3o 

23    5.0 

2 

Z7  24  44-88 

X.759 

20  z8  45.5 

16.81 

22  34-3 

2 

19  54  53.60 

16.199 

22     835.7 

19.59 

23    7-5 

3 

17  25  44-20 

5.164 

2026  8.3 

19.98 

22  31.9 

3 

20    z  23.38 

i6.a6a 

2Z  56     5.6 

31.92 

23  ZO.Z 

4 

17  27  Z5.78 

4-448 

20  34  39.7 

92.54 

22  29.9 

4 

20    755-06 

16.358 

2Z  42  Z5.2 

36.a8 

23  Z2.7 

5 

Z7  29  Z6.78 

5.616 

2044    5.3 

14.50 

22  28.4 

5 

20  Z4  28.50 

16.418 

2Z27     4.Z 

39.65 

23 15.4 

6 

17  31  44-47 

+  6.674 

-20  54  ZZ.3 

-15.91 

2227.3 

6 

20  2Z     3.55 

+16.493 

-21  ID  3Z.8 

+  43.05 

23  z8.o 

7 

17  34  36-31 

7.630 

2Z    444.9 

S6.8X 

22  26.6 

7 

20  27  40. ZZ 

16.55s 

ao  52  37.4 

46.48 

2320.7 

8 

17  37  49-97 

8.493 

2z  Z5  34.3 

17.14 

22  26.2 

8 

20  34  Z8.07 

16.610 

20  33  20.9 

49.91 

23  23.4 

9 

Z7  4X  23.30 

9.871 

2Z  26  28.9 

17.15 

22  26.  z 

9 

20  40  57.35 

16.660 

20  Z2  4Z.8 

53.36 

23  26.2 

lO 

17  45  14-38 

9.973 

2z  37  Z9.Z 

t6.88 

22  26.3 

zo 

20  47  37-85 

16.71a 

19  50  39.5 

56.83 

23  28.9 

zx 

X7  49  2Z.46 

+10.606 

-2z  47  56.2 

-«6.i6 

22  26.6 

zz 

20  54  Z9.49 

+16.758 

-Z9  27  Z3.8 

+  60.31 

23  31.7 

Z2 

17  53  42.98 

11.178 

2Z  58  Z2.5 

•5.15 

22  27.3 

Z2 

2Z     Z     2.23 

16.803 

19    224.4 

63.80 

23  34-5 

13 

X7  58  Z7.56 

11.69s 

22     8     Z.Z 

■3.86 

22  28.  z 
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16th. 

21st 

26th. 

Semidiameter  .     .     . 

- 
10.4 
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9.9 

9-5 

m 
91 

8.7 

8.4 

Semidiameter  .    .     . 

m 

8.2 

7-9 

7.6 

7-4 

•• 
7.2 

7.0 

Hot.  Parallax  .     .     . 

10.7 

10.3 

9.8 

94 

9.1 

8.7 

Hor.  Parallax  .     .     . 

8.4 

8.2 

7-9 

7.7 

7-5 

7-3 

The  sign  -f  prefixed  to  the  hourly  change  of 

declination  indicates  that  north  declinations  are  increasing  and  s 

outh  declinations 

are  decreasing.    The  sign  —  indicate 

»  that  north  declinations  are  decreasing  and  south  declinations  i 

ncreasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNB. 

1 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.  of 
DecL 
forz 
Honr. 

Meridiaa 
Passage. 

1 

I 

Apparent 

Right 
AscensioiL 

Var.  of 
R.A. 
forz 
Hoar. 

Apparent 
Declination. 

Var.  of 
DecL 
forz 
Hour. 

Meridian 
Passage. 

JV«». 

Noon. 

Noon, 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

h  m      s 

s 

e      '       •» 

m 

h    m 

h   m      s 

s 

m      *        m 

m 

h    m 

z 

0  22  17.41 

+10.998 

+  0  37  52.4 

+«7.6x 

21  46.0 

X 

242    3x3 

■Hz.747 

+X4   0   6.x 

•^•^ 

28    3.8 

2 

0  26  41.41 

ZI.003 

I    456.1 

67.70 

21  46.4 

2 

2  46  45.58 

ZZ.790 

14  22  51.0 

S6.47 

22    4-5 

3 

031    5-55 

1Z.009 

X  32    X.6 

67.76 

21  46.9 

3 

2  51  29.06 

IZ.83S 

X4  45  X6.5 

S5.65 

22    5.3 

4 

0  35  29.85 

XX.017 

I  59    8.2 

67.79 

21  47-4 

4 

2  56  13.58 

ZI.877 

X5    72X.9 

54^ 

22     6.1 

5 

0  39  54-37 

IZ.096 

2  26  15.3 

67.79 

21  47-9 

5 

3    059.X5 

zi«9sz 

xsag   6.6 

S3^ 

22     6.9 

6 

0  44  19. 10 

+11.036 

+  a  53  22.1 

+67.77 

21  48.3 

6 

3    545.79 

+ZZ.966 

+X5  50  29.7 

+53.01 

22     7.7 

7 

0  48  44.10 

".<H7 

3  20  28.0 

67.7a 

21  48.8 

7 

3  10  33.52 

za.oiz 

x6  XX  30.6 

58.07 

22     8.6 

8 

053    9-39 

ZI.060 

34732.4 

67.64 

21  49.2 

8 

3  15  22.33 

ZS.0S6 

X632    8.6 

51-zo 

22     9.5 

9 

0  57  34-99 

IX.074 

4  14  34-4 

67.53 

21  49.7 

9 

3  20  12.24 

ZS.ZOS 

x6  52  23.0 

SO.10 

22  XO.4 

to 

Z    2    0.93 

ZK.089 

4  41  33.5 

67.39 

2X  50.8 

xo 

325    3-24 

ZS.Z48 

X7  la  X3.0 

49.97 

aa  XX.3 

II 

t    627.26 

+1I.Z05 

+  58  28.9 

+67.aa 

21  50.7 

XI 

3  29  55.34 

+Z8.194 

+X7  3X  38.0 

+48.0Z 

22  xa.3 

12 

X  10  54.00 

ZX.Z33 

5  35  20.1 

67.03 

21  5X.2 

12 

3  34  48.55 

zt.a40 

X7  50  37-4 

46.9s 

22  X3.3 

13 

I  15  21.17 

zz.X4a 

6    2    6.2 

66.81 

21  51.7 

13 

3  39  42.86 

ZS.986 

x8    9x0.4 

43.81 

22  X4.3 

M 

X  19  48.82 

zr.163 

6  28  46.7 

66.56 

21  52.2 

14 

3  44  38.27 

U.S3S 

x8  27  X6.4 

44-67 

22  X5.3 

15 

X  24  16.97 

n.z84 

6  55  20.8 

66.18 

21  52.7 

15 

3  49  34-79 

za.s78 

xS  44  54-8 

43<9X 

aa  X6.3 

i6 

X  28  45.66 

+ii.ao7 

+  7  21  48.0 

+65.98 

21  53.3 

16 

3  54  32.41 

+rt.4S4 

+19    2    4.8 

+4*38 

22  X7.3 

17 

X  33  14-91 

zk.231 

748    7.6 

65.64 

21  53.8 

17 

3  59  31.12 

it.469 

X9  x8  45.8 

41.  zo 

22  X8.4 

i8 

X  37  44-76 

rx.357 

8  14  18.8 

65.28 

21  54-4 

18 

4    430.92 

ZS.5X4 

X9  34  57-2 

39.85 

22x9.5 

19 

X  42  15.24 

1Z.384 

8  40  2X.X 

64.89 

21  55.0 

19 

4    931.79 

za.559 

19  50  38.4 

38.58 

22  20.6 

20 

X  46  46.40 

zz.Sza 

9    6  13.8 

64.48 

ax  55.6 

20 

4  M  33-74 

Z3.6Q3 

20    548.7 

37.88 

22  2X.7 

21 

I  51  18.25 

+zx.34« 

+  9  31  56.2 

+64.04 

21  56.2 

21 

4  19  36.75 

+za.647 

+ao  20  27.7 

+35.96 

22  22.8 

22 

I  55  50.82 

ZZ.373 

9  57  27.5 

63.57 

2X  56.8 

22 

4  24  40.80 

za.690 

20  34  34-5 

34.61 

22  23.9 

23 

2    024.16 

n.405 

10  22  47.2 

63.07 

21  57.4 

23 

4  29  45.87 

za,73a 

2048    8.6 

33.84 

22  25.x 

24 

2    458.29 

"•439 

xo  47  54-6 

68.54 

2X  58.1 

24 

4  34  51.94 

18.773 

ax    X    9-5 

31*84 

22  26.3 

25 

2    9  33-24 

XM74 

XX  X2  49.0 

6Z.98 

21  58.7 

25 

4  39  58.99 

za.8z4 

2X  X3  36.7 

90.48 

22  27.5 

26 

2  14    9.04 

+ZZ.510 

+11  37  29.5 

■+«z.39 

21  59.4 

26 

4  45    7-OI 

+Z8.854 

+2X  25  29.5 

+88.98 

2228.7 

27 

2  18  45.71 

tz.547 

12     155.7 

60.77 

22     O.X 

27 

4  50  15.96 

Z8.89a 

2X  36  47-5 

87.51 

22  29.9 

28 

2  23  23.29 

11.585 

12  26    6.8 

60.13 

22     0.8 

28 

4  55  25.83 

18.989 

2X  47  30.0 

16.0s 

aa  3X.X 

29 

2  28    1.80 

zz.6a4 

12  50     2.X 

59.46 

22      X.5 

29 

5    036.57 

X8.965 

21  57  36.7 

84.58 

22  32.4 

30 

2  32  41.26 

zz.664 

X3  13  40.9 

58.76 

22     2.3 

30 

5    548.15 

X8.999 

22    7    7.0 

8S.99 

22  33-6 

31 

2  37  21.70 

+X1.705 

+1337  2.5 

+58.03 

22     3.0 

31 

5  XX    0.52 

+13.038 

+22  x6   0.4 

•Hi.45 

22  34-9 

32 

242  3.13 

+"•747 

+14    0    6.1 

+57.27 

22     3.8 

32 

5  16  X3.66 

+Z3.063 

+22  24  x6.6 

+19.89 

22  36.2 

Day  of  the  Month. 

1st 

6th. 

11th. 

16th. 

91st 

Mth. 

Slst 

Day  of  the  Month. 

ftth. 

16th. 

Uth. 

Mth. 

Uth. 

SOth. 

Se 
He 

midiameter  . 
»r.  Parallax  . 

6.8 
7.1 

6.6 
6.9 

6.5 
6.7 

6.4 
6.6 

m 

6.3 
6-4 

M 

6.x 
6.3 

6.0 

6.2 

Semidiameter .    .    . 
Hot.  Parallax  .    .    . 

5.9 
6.1 

It 

5.8 
6.0 

m 

5.7 
5.9 

5*6 
5.8 

m 

5.5 

5.7 

5.4 

N0TB.-TIM  sicn  +  in<iic 

ites  north  declinations; 

the  sign  >  indicates  south  declinatloiiii 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

§ 

o 

1 

Aflcension. 

Var.  oi 
R.A. 
fori 

Hour. 

Apparent 
Decimation. 

Var.  of 

Di9CL 
for  I 
Hour. 

Meridian 
Passage. 

4 

1 

AppRrent 

Right 
Ascension. 

Var,  of 
It  A. 
fori 

Hour. 
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Declination. 

Var.  or 
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for  1 
Hour. 

Meridian 
Passage. 

JVmm. 

Noon. 

No0n, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h   m     8 

8 

0       t        m 

m 

h    m 

h   m     8 

8 

0     f      t* 

H 

h    m 

I 

5  II    0.52 

+13.038 

+22  16     0.4 

+«i.45 

22  34.9 

I 

7  54  3680 

+13.021 

+21  25  18.5 

-8969 

23  16.4 

2 

5  16  13.66 

13.063 

22  24  16.6 

19.89 

22  36.2 

2 

7  59  48.92 

12.989 

21  13     7.2 

31.25 

23  17.6 

3 

5  21  27.50 

13.093 

22  31  55.1 

X8.32 

22  37.5 

3 

8    5    0.26 

13.956 

21     0  18.8 

32.79 

23  18.8 

4 

5  26  42.03 

13.1x9 

22  38  55.6 

16.73 

22  38.8 

4 

8  10  10.79 

13.923 

20  46  53.8 

34.30 

23  20.0 

5 

5  31  57-19 

13.144 

22  45  17.7 

15.13 

22  40.1 

5 

8  15  20.48 

13.886 

20  32  52.6 

35.79 

23  21.2 

6 

5  37  12-93 

+13.167 

+22  51      I.O 

+13.50 

22  41.4 

6 

8  20  29.30 

+13.849 

+20  18  15.7 

-37.27 

23  22.4 

7 

5  42  29.21 

13.189 

2256     5.3 

11.86 

22  42.8 

7 

8  25  37.21 

13.810 

20    3    3-7 

38.73 

23  23.6 

8 

5  47  45-97 

13.908 

23     0  30.1 

10.31 

22  44.1 

8 

8  30  44.20 

13.771 

19  47  17.1 

40.16 

23  24.7 

9 

5  53    3.16 

13.  W5 

23     415.3 

8.55 

22  45.5 

9 

8  35  50.24 

12.731 

19  30  56.3 

41.57 

23  25.9 

lO 

5  58  20.73 

13.840 

23     7  20.6 

6.89 

22  46.8 

10 

8  40  55.30 

13.690 

19  14    2.0 

42.95 

23  27.0 

IZ 

6    338.62 

+i3.«5a 

+23     945.9 

+  5.92 

22  48.2 

II 

8  45  59.37 

+13.649 

-H85634.7 

-44.31 

23  28.1 

12 

6    856.79 

X3.a68 

23  II  30.9 

3.54 

22  49.5 

12 

851    2.44 

13.607 

18  38  35.1 

45.68 

23  29.2 

13 

6  14  15.17 

13.270 

23  12  35.6 

1.85 

22  50.9 

13 

856    4.49 

13.565 

18  20    3.6 

46.96 

23  30.2 

M 

6  19  33-72 

13.376 

23  12  59.8 

+  0.16 

22  52.3 

M 

9    I    552 

12.528 

18    I    1.0 

48.35 

2331.3 

15 

6  24  52.37 

13.379 

23  12  43.3 

-  1.53 

22  53-7 

15 

9    6    5.52 

13.479 

17  41  27.7 

49.51 

23  32.3 

i6 

6  30  11.08 

+13.380 

+  23  II  46.2 

-3.a2 

22  55.0 

16 

911    4.48 

+12.435 

+17  21  24.6 

-50.74 

23  33.4 

17 

6  35  29.79 

13.379 

23  10     8.5 

4.93 

22  56.4 

17 

916    2.39 

12.39a 

17    0  52.2 

51.95 

23  34-4 

i8 

6  40  48.46 

13.376 

23     750.0 

6.61 

22  57.8 

18 

9  20  59.26 

12.348 

16  39  51.1 

53.13 

23  35-4 

19 

646    7.03 

13.871 

23     450.8 

8.31 

22  59.2 

19 

9  25  55.10 

12.305 

16  18  22.0 

54.a8 

23  36.4 

20 

6  51  25.44 

13.364 

23      I  1 1.0 

10.00 

23     0.5 

20 

9  30  49.91 

12.362 

15  56  25.6 

55.41 

23  37.3 

21 

6  56  43.65 

+13.254 

+22  56  50.7 

-11.69 

23      1.9 

21 

9  35  43.70 

+12.220 

+1534    2.5 

-56.51 

23  38.3 

22 

7    2    1.60 

13.242 

22  51  49.9 

13.37 

23    3-2 

22 

9  40  36.48 

12.178 

15  II  13-3 

57.58 

23  39.2 

23 

7    7  19.25 

13.228 

22  46     8.8 

15.05 

23    4-6 

23 

9  45  28.25 

13.137 

14  47  58.7 

58.63 

23  40.1 

24 

7  12  36.55 

13.212 

22  39  47.4 

16.72 

23    5.9 

24 

9  50  19.03 

12.096 

14  24  19.5 

59.64 

23  41-0 

25 

7  17  53.45 

13.195 

22  32  46.0 

18.38 

23    7-3 

25 

9  55    8.84 

12.056 

14    0  16.3 

60.63 

23  41-9 

26 

723    9.91 

+13.175 

+22  25     4.8 

-30.04 

23    8.6 

26 

9  59  57.70 

+12.0I6 

+13  35  49.8 

-61.58 

23  42.7 

27 

7  28  25.87 

13.154 

22  16  44.2 

21.68 

23    9.9 

27 

10    445.61 

11.977 
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63.50 

23  43.6 

28 

7  33  41-30 

13.131 

22     744.3 

23.31 

23  II. 2 

28 

10    9  32.60 

11939 
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63.40 

23  44.4 

29 

7  38  56.15 
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24.93 

23  12.5 

29 

10  14  18.68 
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23  45.2 
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23  13-8 

30 

10  19    3.88 

11.865 
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65.11 

23  46.0 

,  31 

7  49  23.94 

+13.051 

+21  36  52.3 
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-88.12     23  15.I 

31 

10  23  48.22 

+11.839 

+11  28  12.6 

-65.92 

23  46.8 

32 

7  54  36.80 

+13.021 

+21  25  18.5 

-29.69    23  16.4 

32 

10  28  31.73    +11.795 

1 

+11    I  41.2 

-66.69 

23  47.6 
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10th.  1 16th 
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aOth.  86th. 
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5.5'    5-4 

1 
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5.2      5.2 
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Tl 
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declination  indicates  th 
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b= 

are  deqjreasiagp    The  uga  ~  Lndlcat 
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GREENWICH  MEAN  TIME, 

SEPTEMBER, 

OCTOBER. 

1 

o 

1 

Apparent 

RlRht 

Ascension. 

V*r,  Of 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

DecL 
fori 
Hour. 

Meridian 
Passage. 

g 

I 

Appnreni 

Var.of 
ItA 
for  I 

Hour. 

Apparent 
DecUnation. 

Var.  ol 
DecL 
fori 
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Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

ATMni. 

No9n. 

Noon, 
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h    m    8 

% 

•     »       i» 

m 

h    m 

h    m    8 

% 

•                   m 

m 

h    m 

X 

10  28  31.73 

+".795 

+11     I  41.2 

-66.69 

23  47-6 

x 

X2  46  26.75 

+11.433 

-  3  40  30.9 

-75.79 

0    6.4 

2 

10  33  14-43 

11.76a 

10  34  51.6 

67.43 

23  48.4 

2 

X251     1.32 
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4  10  47.7 
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0    7.1 

3 

10  37  56-35 

11.730 

xo   744.6 

68.15 

23  49.1 

3 

12  55  3625 
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4  40  59.9 
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0    7.7 

4 
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23  49.8 

4 

13    0  11.58 
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5 

10  47  17.92 
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23  50.5 

5 

13    447.35 
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6 

10  51  57.64 
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6 
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7 
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11.613 
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7 
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74.27 
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8 
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9 
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II 
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XX 
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+11.649 
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-73.61 
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12 
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5  52  34-2 

73.19 

23  55.3 

12 

13  37  13.32 

11.679 
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73.13 

0  X3.9 ; 

13 
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11.478 

5  23  12.5 
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23  55.9 

13 

13  41  53.99 

11.711 

936    3.6 

71.59 

0 14.6 

M 
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1                                                GREENWICH  MEAN  TIME 
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3 
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4 
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6.07 
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7  54  28.89 

3.450 
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13.20 

7    3.4 

5 
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0.75a 
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6.3a 
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7  55  52.42 

3.5x0 

23  25  30.5 
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6 
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+OW873 
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41.568 
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7 
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6.81 
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8 
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7.05 
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3.6B0 

23    8  56.6 

24. 18 
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9 
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25  17  16.4 

7.a9 

8  Z9.8 
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lO 
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8    442.09 
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X2 
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25    8    6.4 

7.99 
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13 
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8.a3 
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3.936 
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6  41.4 
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16.71 

629.7 
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i                                               GREENWICH  MEAN  TIME. 
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S.946 

X3    923.0 
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GREENWICH  MEAN  TIME. 
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1 

XO  42  4X.62 
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+9  X3  15.6 

-34.51 

4    5.x 

X 

XI  50  44-57 

+5.616 

+X37   5.0 

-38.55 

3  XX.O 
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xo  44  50.66 

5.380 

8  59  25.x 

34.69 

4    3.3 

2 

XI  52  59.49 

5.696 

X  2X  38.8 

38.63 

3    9.3 

3 

XO  46  59.87 

5.S87 

8  45  30.3 

34*87 

4    X.5 

3 
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5.636 

X    6  10.8 

38.71 

3    7.6 

4 
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4 
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3    5.9 

5 
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5 
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+5.409 

+8    32X.3 

-35.38 

356.1 

6 

X2     2     X.66 
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-39.16 
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5.473 

5  53  29.9 

36.7i 

340.3 

X5 

X2  22  37.27 

5.773 

a    X  X6.3 
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GREENWICH  MEAN  TIME, 
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21  34  48.x 

0.78 

614.3 

3 

17  10  29.16 

0.698 

21  47  24.0 

1.86 

421.9 

4 

17 

459.55 

0.435 

2135    7-1 

0.80 

6  X0.4 

4 

17  10  46.08 

0.7x3 

2X  47  54-3 

1.87 

418.3 

5 

17 

5    5-41 

0.353 

2X  35  26.6 

0.83 

6    6.6 

5 

17  XX    3,34 

0.736 

2X  48  24.8 

1.98 

4x4.6 

6 

17 

5x1.68 

■H>.a69 

-21  35  46.6 

-«.84 

6    2.8 

6 

X7  XX  20.94 

+0.740 

-2X  48  55.6 

-1.89 

4  xx.o 

7 

17 

5  18.36 

0.386 

2136     7.1 

0.86 

559.0 

7 

17  II  38.88 

0.754 

21  49  26.6 

1.89 

4    7.3 

8 

17 

5  25.44 

0.8<H 

21  36  28.0 

0.88 

555.1 

8 

17  II  57.14 

0.767 

21  49  57.8 

1.30 

4    3.7 

9 

17 

5  32.94 

0.331 

21  36  49.4 

0.90 

551.3 

9 

17  12  15.73 

0.78X 

21  50  29.x 

1.30 

4    o-i 

xo 

17 

540.84 

0.338 

2X  37  ".3 

547.5 

10 

17  12  34.65 

0.794 

21  5X    0.6 

1.3X 

356.5 

XX 

17 

54914 

•fo-355 

-2X  37  33.7 

-0.94 

543.8 

XX 

17  12  53.89 

+0.807 

-«x  51  32.2 

-1.3X 

352.9 

X2 

17 

5  57-85 

0.37a 

21  37  56.5 

0.96 

540.0 

12 

17  13  13.44 

0.830 

"52    3-9 

1.3a 

349.3 

'3 

17 

6    6.96 

0.388 

2X  38  19.8 

0.98 

536.2 

13 

17  13  33.29 

0.833 

21  52  35-7 

1.33 

345.7 

M 

17 

6  16.46 

0.405 

21  38  43.5 

I.OO 

532.4 

14 

17  13  53.45 

0.846 

2x53    7-7 

X-3S 

342.x 

15 

17 

6  26.36 

0.431 

2x39    7-7 

I.OZ 

528.6 

15 

X7  X4  13.92 

0.859 

21  53  39.7 

1.33 

338.5 

i6 

17 

6  36.65 

+0.437 

-2x  39  32.2 

-X.03 

524.9 

x6 

17  14  34.68 

-fo.»7x 

-2X  54  IX.8 

-1.84 

334.9 

17 

17 

6  47-34 

0.453 

2x  39  57-2 

X.04 

5  21.2 

17 

17  14  55-73 

0.883 

21  54  44.0 

X.34 

331.3 

x8 

17 

6  58.41 

0.469 

21  40  22.6 

1.06 

517.4 

x8 

17  15  1707 

0.895 

21  55  l6.2 

X.34 

327.7 

19 

17 

7    9.86 

0.485 

21  40  48.3 

1.08 

513.6 

19 

17  15  38.70 

0.907 

21  55  48.5 

1.34 

324.x 

20 

17 

7  21.68 

0.50Z 

2x  4X  14.4 

X.09 

5    9.9 

20 

17  x6   o.6x 

0.9x9 

2X  56  20.8 

1.35 

3  20.6 

2X 

17 

733-89 

+0.5x7 

— 2X  41  40.9 

—I.  XI 

5    6.1 

21 

17  16  22.80 

+0.931 

-21  56  53.x 

-1.35 

317.0 

22 

17 

7  46.48 

0.533 

2x42     7.7 

X.X3 

5    2.4 

22 

17  16  45.26 

0.94a 

21  57  25.4 

X.35 

313-5 

23 

17 

7  59.44 

0.548 

21  42  34-9 

1.14 

458.7 

23 

17  17    8.00 

0.953 

2X  57  57.7 

X.35 

3    9-9 

24 

17 

8  12.78 

0.564 

21  43    2.5 

1.X5 

455.0 

24 

17  17  31.00 

0.964 

2X  58  30.0 

x.35 

3    6.4 

25 

17 

8  26.49 

0.579 

21  43  30.4 

I.17 

451.3 

25 

17  17  54.26 

0.975 

2X  59    2.3 

x.35 

3    2.8 

26 

17 

8  40.56 

+0.594 

-2X  43  58.6 

-I.x8 

447.6 

26 

17  18  17.78 

+0.986 

-2X  59  34.6 

-x,35 

259.3 

27 

17 

855.00 

0.609 

21  44  27.x 

X.80 

443.9 

27 

17  18  41.56 

0.996 

22    0    6.8 

x.34 

255-7 

28 

17 

9    9.80 

0.624 

21  44  56.0 

X.2I 

440.3 

28 

17  19    5.59 

X.006 

22     038.9 

X.84 

252.2 

29 

17 

924.96 

0.639 

21  45  25.1 

X.22 

436.6 

29 

17  19  29.87 

X.0X6 

22     I  10.9 

x.34 

248.7 

30 

17 

940.48 

0.654 

2X  45  54-5 

1.33 

432.9 

30 

X7  X9  54.40 

X.036 

22     X42.9 

1.3s 

245.2 

31 

17 

9  56.35 

+a669 

-21  4624.x 

-1.34 

429.2 

31 

17  20  19.16 

+I.CQ6 

-22     2  14.8 

-1.S3 

241.6 

32 

17 

xo  12.58 

+0.684 

-2X  46  53.9 

-1.35 

425.6 

32 

17  2044.16 

+X.046 

-22     246.5 

-1.33 

2  38.1 

Dayoftfa 

e  Month. 

8th. 

16th. 

t4th. 

Day  of  the  Month. 

a<L 

10th. 

18th. 

Mth.  1 

1 

Semidiameter  . 
Horizontal  Pan 

aiax*    .'   !   !   ! 

7.8 

0.9 

• 

7.7 
0.9 

76 
0.9 

Semidiameter   .... 
Horizontal  Parallax .    . 

m 

7-5 
0.9 

it 

• 

7-4 
0.8 

•    1 
7  3  . 
a8j 

1 

the  tl^  «  indlcatM  toalh  d«cIiQatioiia.                             \ 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

i 

a 
1 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Declmatioii. 

Var.of 
DecL 
fori 
Hoar. 

Meridian 
Paaaage. 

1 

■s 

Aacenaion. 

Var.of 
R.A. 
fori 
Hoar. 

DiSSSSS. 

Var.of 
DeoL 
fori 
Hoar. 

Meridian 
Paaaage. 

AiiM. 

Aiim. 

N00m. 

N0om, 

Neon. 

J\r#M. 

Ar#M. 

J\r#M. 

h   m    a 

a 

.     .      . 

m 

h   m 

h    m    a 

a 

•                m 

m 

h    m 

I 

17  20  44.16 

+1.046 

-42    246.5 

-1.3a 

2  38.x 

X 

17  34  39.57 

+1.845 

-22  16  54.x 

-O.9B 

054.0 

a 

17  21    9-39 

1.056 

22     3  18.1 

I.^l 

234.6 

2 

1735    9.49 

1.348 

22  X7  17-4 

0.96 

050.5 

3 

17  21  34.85 

1.063 

22     349.6 

1.30 

231.1 

3 

17  35  39.49 

I.8SX 

22  X7  40.3 

0.94 

047.x 

4 

1722    0.53 

1.074 

22    4  20.9 

1.39 

227.6 

4 

X736    9.58 

X.3S4 

22  X6    2.8 

0.93 

043.7 

5 

17  22  26.42 

1.063 

22    452.1 

1.39 

224.x 

5 

17  36  39-74 

1.357 

22  X8  24.8 

0.91 

040-3 

6 

X7  22  52-52 

+i.09a 

-22    523.1 

-X.38 

220.6 

6 

X7  37    9.97 

+1.360 

-22  X8  46.4 

—0.90 

036.8 

7 

X7  23  18.82 

1. 100 

22    5  53-9 

1.38 

2  X7.I 

7 

X7  37  40.25 

1.369 

22  X9     7.6 

e.88 

033.4 

8 

17  23  45.33 

i.xoB 

22    624.5 

1.37 

2  X3.6 

8 

17  38  X0.58 

1.369 

22  X9  28.4 

0.87 

030.0 

9 

17  24  12.03 

i«ii6 

22    654.9 

1.37 

2  X0.X 

9 

X7  38  40.97 

1.367 

22  X9  48.9 

0.85 

026.6 

xo 

17  24  38.92 

1.134 

22    725.x 

i.a6 

2     6.6 

xo 

X7  39  XX.40 

1.369 

22  20     8.9 

0.8s 

023.x 

XX 

1725    6.00 

+1.132 

-22    755.1 

-1.35 

2     3.2 

XX 

17  39  41.87 

+I.371 

-22  20  28.4 

-0.81 

0x9.7 

12 

17  25  33.26 

1.139 

22    8  24.9 

1.84 

159.7 

X2 

X7  40  12.37 

1.373 

22  20  47.5 

0.79 

0x6.3 

»3 

17  26   0.69 

1.146 

22    854.4 

1.33 

X  56.2 

13 

X7  40  42.91 

X.«73 

22  2X     6.1 

0.77 

0x2.9 

M 

17  26  28.30 

I.IS3 

22    923.6 

1.33 

152.7 

M 

X7  4X  13.47 

1.374 

22  2X  24.3 

0,75 

0   9.4 

15 

Z7  26  56.08 

I.160 

22    952.6 

I.3I 

1493 

15 

X7  4X  44.05 

1.373 

22  2X  42.0 

0.7s 

0   6.0 

z6 

X7  27  24.02 

4a.i67 

-22  XO  2X.3 

-1.30 

X45.8 

x6 

X7  42  X4.64 

+1.376 

-22  2X  59.2 

-0.71 

\A  i\ 

17 

17  27  52.11 

1.174 

22  ^0  49.7 

I.j8 

142.3 

17 

X7  42  45.25 

1.376 

22  22  16.0 

Ob69 

2355-7 

i8 

Z7  28  20.36 

i.xSo 

22  XI  Z7.9 

1.17 

X  38.8 

x8 

17  43  15.87 

t.376 

22  22  32.4 

0.67 

23  52-3 

19 

17  28  48.76 

I.x86 

22  XX  45.8 

1.15 

135.4 

19 

17  43  46.48 

1.375 

22  22  48.3 

0.65 

23  48.9 

20 

17  29  17.31 

i.x9a 

22  12  X3.4 

1.14 

X31.9 

20 

17  44  X7.09 

I.a75 

2223     3.7 

0.63 

23  45.5 

21 

17  29  45.99 

4-1. 198 

-22  12  40.7 

-1. 13 

X  28.5 

2X 

X7  44  47-69 

+x.«74 

-«2  23  x8.6 

-0.61 

23  42.0 

22 

17  30  14.8Z 

i.ao4 

22  13     7.6 

I.II 

X  25.0 

22 

17  45  X8.28 

1.374 

22  23  33.x 

0.59 

23  38.6 

23 

17  30  43.76 

i.ao9 

22  13  34.2 

I.IO 

X  21.6 

23 

17  45  48.85 

1.373 

22  23  47.x 

0.58 

23  35.2 

«4 

17  31  12.84 

i.ai4 

2214     0.4 

1.08 

X  18.X 

24 

X7  46  19.4X 

1.373 

2224     0.6 

0.56 

23  31-8 

25 

17  31  42.04 

t.az9 

22  X4  26.3 

1.07 

XX4.7 

25 

X7  46  49.94 

1.171 

22  24  X3.7 

0.54 

23  28.3 

26 

17  32  11.36 

+i.aa4 

-22  14  51.9 

-1.05 

X  XX.2 

26 

X7  47  20.43 

+1.170 

-42  24  26.3 

-0.53 

23  24.9 

27 

17  32  40.80 

1.339 

22  15  17.  X 

1.04 

X    7.8 

27 

X7  47  50.88 

1.168 

22  24  38.5 

0.50 

23  2X.5 

28 

17  33  10.35 

1.333 

22  15  41.9 

I. OS 

X  4.3 

28 

X7  48  2X.30 

1.166 

22  24  50.2 

0.48 

23  x8.x 

29 

17  33  40.00 

1.337 

22  16     6.3 

I.OI 

X   0.9 

29 

17  48  51-67 

1.364 

22  25     X.4 

0.46 

23  X4.6 

30 

17  34    9.74 

1.341 

22  16  30.4 

0.99 

057.4 

30 

X7  49  21.98 

1.16s 

22  25  X2.2 

•^4 

23  XX.2 

31 

17  34  39.57 

+1.345 

-22  16  54.x 

-0.98 

054.0 

31 

X7  49  52.23 

+1.359 

-22  25  22.5 

-«.4« 

23     7.8 

32 

1735    9-49 

+1.348 

-22  17  17.4 

-0.96 

050.5 

32 

X7  50  22.42 

+1.357 

-22  25  32.3 

-0.40 

23    4-4 

Day  of  they 

onth. 

Sd. 

11th. 

19th. 

t7th. 

Daj  Of  the  Month. 

Ml 

Itth. 

Slat 

S9th. 

t7th. 

Semidiameter 
Horizontal  Pan 

illax!    ! 

m 

7.2 
0.8 

m 
7.2 

0.8 

m 

71 

0.8 

• 

7.1 

0.8 

Semidiameter  . 
Horizontal  Par 

fillax    ! 

ii 

i 

• 
0.8 

ik 

ii 

The  ■ign+ prefix 
are  decree 

ed  to  the  hoarly  change  of  de 
atng.   The  aigB  ^  indicatee 

clination  indicates  that  north  declina 
that  north  declinationa  are  decreaaii 

tiona  are  inereaaing  and  1 

1 
math  declinatioBS 

us 


URANUS,  1899. 


GREENWICH 

MEAN  TIME- 

Ascension. 

Var.of 

Var.of 

^^sjr 

Var.ofI 

Var.of 

Day  and 

Month. 

R.  A. 

for 
xDay. 

Apparent 
Declination. 

Decl. 

for 

I  Day. 

Meridian 
Passage. 

Day  and 

Month. 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Decl. 

for 

xDay. 

Meridian 
Passage.  1 

Ar<»i«. 

Aiw«. 

AOM. 

AiNw. 

ATmw. 

JViw.. 

Aom. 

Niwn. 

h  m     9 

9 

•     #    » 

ft 

h    m 

h  m     8 

s 

e      *      m 

m 

h    m 

Jan.    3 

l6  i6  48.93 

+X3.279 

-21  12  50.0 

-32.99 

21  21.9 

July    2 

16  10  55.33 

-  7.8x5 

-2059     6.3 

+19.46 

928.Z  , 

7 

16  17  41.07 

xa.780 

21  14  59.0 

31.47 

21    7.1 

6 

16  10  25.24 

7.222 

20  57  51.4 

18.00 

9  ZZ.9  , 

ZI 

16  18  31. II 

12.230 

21  17     1.7 

29.88 

20  52.1 

10 

16    9  57.62 

6.580 

20  56  42.5 

X6.40 

855.7 

15 

l6  19  18.85 

X 1.632 

21  18  57.9 

28.2X 

20  37.2 

X4 

16    932.66 

5.893 

205540.4 

X4.66 

8  39-5 

19 

1620    4.II 

XO.992 

21  20  47.3 

26.47 

20  22.2 

18 

16    9  10.52 

5.172 

205445.4 

12.79 

8  23.4 

23 

16  20  46.74 

+XO.316 

-21  22  29.6 

-24.67 

20    7.2 

22 

16    851.32 

-4.422 

-20  53  58.2 

+X0.8X 

8    7.4 

27 

16  21  26.59 

9.604 

21  24    4.6 

22.82 

1952.1 

26 

16    835.18 

3.644 

20  53  19.0 

8.78 

751.4' 

31 

1622    3.53 

8.860 

21  25  32.1 

20.92 

19  37.0 

30 

16    822.20 

2.842 

205248.1 

6.66 

735.5 

Feb.   4 

16  22  37.42 

8.078 

21  26  51.9 

X8.98 

19  21.8 

Aug.    3 

16   8  12.48 

a.ox3 

20  52  25.8 

4.46 

719.6 

8 

1623    8.1 1 

7.2^ 

2128     3.9 

17.00 

19   6.6 

7 

16   8   6.12 

X.X65 

20  52  12.5 

+  2.X9 

7   3.8 

12 

x6  23  35-49 

+  6.420 

-21  29    7.9 

-14.98 

18  51.3 

ZI 

16   8    3.18 

-0.303 

-2052   8.3 

-0.09 

648.0  ! 

x6 

16  23  59.44 

5.555 

2130     3.7 

X2.93 

18  36.0 

15 

16   8    3.70 

+  0.564 

20  52  13.2 

2.39 

6  32.3 

20 

16  24  19.91 

4.676 

21  30  51.3 

XO.87 

18  20.6 

19 

16   8   7.69 

X.430 

20  52  27.4 

4.70 

6  16.6 

24 

16  24  36.83 

3.783 

21  31  30.7 

8.87 

18    5.1 

23 

16   815.14 

2.295 

20  52  50.8 

6.99 

6    i.o  , 

28 

16  24  50. 16 

a.882 

21  32    1.8 

6.75 

17  49.6 

27 

16   826.05 

3.158 

20  53  23.3 

9.27 

545.5 

Mar.  4 

16  24  59.87 

+  X.970 

-21  32  24.7 

-4.67 

17  34.0 

31 

16   840.40 

+  4.017 

-2054   4.9 

-XX.52 

5  30.0  j 

8 

1625    5.91 

X.OSO 

21  32  39.2 

a.  59 

17  18.4 

Sept.  4 

16   858.18 

4.87X 

20  54  55.4 

X3.74 

5  14-6  , 

12 

1625   8.28 

+  C.X35 

213245.4 

-0,5a 

17    2.7 

8 

16   919.35 

5.7x0 

20  55  54-7 

X5.90 

459.2 

z6 

1625   7.01 

-0.770 

21  32  43.4 

+  X.52 

16  46.9 

12 

16   943.83 

6.527 

2057    2.5 

X7.96 

4  43-9 

20 

1625   2.14 

X.66X 

21  32  33.3 

3.53 

16  31.1 

16 

16  10  11.54 

7.323 

20  58  18.3 

X9.95 

4  28.6  . 

24 

162453.75 

-a.53x 

-21  32  15.2 

+  5.50 

16  15.2 

20 

16  10  42.38 

+  8.092 

-20  59  42.0 

-«i.88 

4  13.4  , 

28 

16  24  41.92 

3.379 

21  31  49.4 

7i43 

15  59.3 

24 

16  11  16.25 

8.839 

21    1 13.2 

23.68 

358.2 

Apr,    I 

16  24  26.75 

4.202 

21  31  15.8 

9.32 

15  43.3 

28 

16  II  53.06 

9.560 

21    251.3 

25.39 

343.1 

5 

1624   8.34 

4-997 

21  30  34-9 

IX.  X4 

15  27.3 

Oct.    2 

16  12  32.70 

10.255 

21    436.2 

27.01 

328.0 

9 

16  23  46.82 

5.756 

21  29  46.8 

X2.9X 

15  11.2 

6 

16  13  15.06 

XO.9X8 

21    6  27.2 

28.5X 

313.0 

13 

16  23  22.35 

-6.472 

-21  28  51.7 

+X4.59 

14  55.0 

zo 

16  13  59.99 

+X1.540 

-21    824.Z 

-29.86 

258.0 

17 

16  22  55.11 

7.138 

21  27  50.2 

X6.X7 

14  38.8 

14 

16  14  47.33 

X2.X22 

21  1026.0 

3X.08 

233.1 

21 

16  22  25.32 

7*749 

21  26  42.5 

17-67 

14  22.6 

z8 

16  15  36.91 

X2.663 

21  12  32.6 

32.  x8 

228.2 

25 

16  21  53.19 

8.307 

21  25  29.0 

1905 

14    6.3 

22 

16  16  28.58 

13.165 

211443.J 

33.15 

213.3 

29 

16  21  18.94 

.8.809 

21  24  10.2 

20. 33 

13  50.0 

26 

16  17  22.18 

X3.63I 

21  16  57.6 

34.00 

158.5 

May    3 

16  20  42.79 

-9.857 

-21  22  46.5 

+21.48 

13  33.7 

30 

16  18  17.57 

+X4.055 

-21  19  15. 1 

-34.71 

143.7 

7 

1620   4.97 

9.64X 

21  21  18.5 

22.50 

13  17-3 

Nov.   3 

16  19  14.56 

X4.43X 

21  21  35.1 

S5.a7 

Z28.9 

II 

16  19  25.75 

9.957 

21  19  46.7 

23.38 

13    0.9 

7 

16  20  12.95 

X4.756 

21  23  57.1 

35.7X 

Z14.2 

15 

16  18  45.41 

XO.201 

21 18  11.7 

24.09 

12  44.6 

zz 

16  21  12.54 

X5.032 

21  26  20.6 

36.00 

059.4 

19 

16  18    4.24 

10.372 

21  16  34.2 

24.64 

12  28.2 

15 

16  22  13.14 

X5.258 

21  28  44.9 

36.X5 

044.7 

23 

161722.53 

-XO.472 

-21  14  54-8 

+25.05 

12  11.7 

19 

16  23  14.54 

+15.435 

-2131    9.6 

-36.18 

030.0 

27 

16  16  40.55 

XO.507 

21  13  14.1 

25.29 

II  55.3 

23 

16  24  16.56 

X5.567 

21  33  34-2 

36. 10 

015.3 

31 

16  15  58.56 

10.475 

21  II  32.8 

85.35 

II  38.9 

27 

16  25  19.01 

X5.648 

21  35  58.2 

35.88 

<  0  0.6 

)  tSM.S 

June   4 

16  15  16.84 

10.373 

21    951.5 

25.23 

11  22.5 

Dec.    I 

16  26  21.68 

X5.676 

21  38  21.1 

35.53 

23  42.2 

8 

16  14  35.67 

XO.X99 

21    8  II. 2 

a4.9a 

II    6.1 

5 

16  27  24.35 

X5.650 

214042.3 

35.07 

23  27.5 

12 

16  13  55-34 

-9.954 

-21    6  32.4 

+24-44 

1049.7 

9 

16  28  26.81 

+X5.568 

-2143    1.5 

-34.49 

23  12.8 

i6 

16  13  16.13 

9.640 

21    455.9 

23.79 

10  33.3 

13 

16  29  28.83 

X5.432 

2145  18. 1 

33.82 

2258.1 

20 

16  12  38.30 

9.266 

21    322.3 

22.95 

10  16.9 

17 

16  30  30.20 

X5.247 

21  47  31.9 

33.05 

22  43.4 

24 

1612    2.08 

8.835 

21    152.5 

21.95 

10    0.6 

21 

16  31  30.74 

X5.0I3 

214942.4 

32.  x8 

22  28.7 

28 

16  11  27.69 

8.35a 

21    0  26.9 

20.80 

944.3 

25 

16  32  30.24 

X4.728 

21  51  49.2 

31.22 

22  13.9 

Jul/     2 

16  10  55.33 

-  7.815 

-2059   6.3 

+X9.46 

928.1 

29 

16  33  28.50 

+X4.39a 

-21  53  52.0 

-30.X7 

21  59.2 

6 

16  10  25.24 

-7.*M 

-20  57  51.4 

+X8.00 

911.9 

33 

16  34  25.31 

-21  55  50-4 

21  44.4 

Greatest  temidiametar. 
Least  semidiameter, 


May  27.    X-.87 

November  30^    x''.6S 


Greatest  horisontal  parallax. 
Least  horizontal  parallax. 


May  «7, 

November  30, 


<**.49 
<**44 
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GREENWICH  MEAN  TIME. 


Day  and 

Month. 


Jan.  3 
7 

XI 

15 

X9 

23 

27 

31 
Feb.   4 
8 

X2 

x6 

20 

24 

28 

Mar.  4 
8 

12 

x6 

20 

24 
28 

Apr.  X 
5 
9 

13 
17 

21 
25 

29 

May    3 

7 

XI 

15 
19 

23 

27 

31 

June  4 

8 

X2 

x6 

20 

24 

28 


July 


Apparent 
Ascension. 


Npon, 


m  s 
29  9.65 
28  42.96 
28  17.32 

27  52.94 
27  29.97 

27  8.53 
26  48.78 
26  30.83 
26  14.79 
26    0.77 

25  48-87 
253915 
25  31.70 
25  26.54 
25  23.71 

25  23.21 
25  25.08 

25  29.31 
25  35-92 
25  44.84 

25  56.05 

26  9.49 
2625.12 

26  42.86 

27  2.67 

27  24.46 
2748.15 

28  13.62 

28  40.78 

29  9.52 

29  39.75 

30  11.36 
3044.24 

31  18.26 

31  53.29 

32  29.21 

33  5.88 

33  43.20 

34  21.04 

34  59.27 

35  3776 

36  16.36 

36  54.94 

37  33.37 

38  XI.54 

38  49.31 

39  26.57 


Var.of 

R.  A. 

for 

zDay. 


Noon, 


s 
-€.790 

6.549 
6.a6o 
S.9a4 

5.557 

-5-154 

4.717 
4.a53 
3.76a 
S.a43 

-fl.705 
2.Z48 

1.577 
x.ooo 

-0.417 
+0.170 
0.7G2 
1.356 
1.943 
3.518 

+3.083 
3.636 
4.174 
4.696 

5.«s 

+5.689 
6.149 
6.583 
6.99a 
7.375 

+7.735 
8.066 
8.368 
8.636 
8.874 

+9.079 
9.a54 
9.400 
9.514 
9.594 

+9.64a 
9.653 
9.631 
9.580 
9.498 

+9.384 
+9.a40 


Apparent 
Declination. 


Noam, 


+2 

2 
2 
2 
2 

1+2 
2 
2 
2 
2 

+2 
2 
2 
2 
2 

+2 
2 
2 
2 
2 

+2 

2 
2 
2 
2 


54  50.7 
54  36.9 
54  24.4 
54  13-5 
54  40 
53  56.2 
5350.1 
53  45.9 
53  43.6 
5343.3 

53  45-1 
53  48.9 

53  54.8 

54  2,8 
54  13.0 
54  25.2 
54  39.4 

54  55.6 

55  13-6 
55  33.6 

55  55.2 

56  18.2 

56  42.8 

57  8.7 

57  35-7 

58  3.8 

58  32.7 

59  2.4 
59  32.6 

22  o  3.3 

+22  034.2 
22  X  5.2 
22 
22 
22 

+22 
22 
22 
22 


1  36.1 

2  6.8 
237.1 

3  7.0 
336.2 

4  4-7 
432.3 

22    459.0 

+22  5  24.6 

22  5  49-0 

22  6  X2.2 

22  634.1 

22  654.7 

+22  7  13.9 

+22  731.6 


▼ar.of 

DecU 

for 

I  Day. 


Noon, 


-S.60 
3-99 
a.93 
a.55 

a.z6 

-X.74 

x.a9 

o.8x 

-0.3a 

+O.X9 

+0.70 
x.ax 
1.74 
a.a7 
a.8o 

+3-30 
3.80 
4.a7 
4.75 
3.ao 

+5.58 
5.95 

6.31 
6.61 
6.89 

7.3a 

7-49 
7.6X 
7.70 

+7.74 
7.74 
7.70 
7.6a 
7.5a 

+7.39 
7.ax 
7.0X 
6.79 
6.54 

+6.a5 
5*95 
5.64 
5.31 
4.97 

+4.6X 

+4.a5 


Meridian 
Passage. 


h    m 

XO  35.8 

10  19.6 

10    3.5 

947.4 

931.3 

915.2 

859.1 

843.1 

827.1 

811.1 

755.2 
7  39-3 
723.5 
7  7.7 
651.9 

636.2 
620.5 
6  4.8 
5  49-2 
5  33.6 
518.X 
5  2.6 
447.1 
431.7 
416.3 

4  0.9 
345.6 
330.3 
315.0 
259.8 

244.6 
229.4 
2  14.2 
X59.0 
X43.8 
128.7 
1  13.6 
058.5 

043.4 
028.3 

013.2 
23  54-3 
23  39.3 
23  24.2 
23   9.1 

22  54.0 
22  38.9 


Day  and 
Month. 


July    2 

6 

XO 

M 
x8 

22 

26 

30 

Aug.    3 

7 

IX 

15 
19 
23 
27 

31 

Sept.  4 

8 

X2 

x6 
20 

24 

28 

Oct.    2 

6 

10 

14 
x8 
22 
26 

30 

Nov.   3 

7 

XX 

15 

19 

23 

27 

Dec.    X 

5 

9 
13 
17 
21 

^5 
29 
33 


Apparent 
Ascension. 


Noom, 


I     s 

38  49-31 

39  26.57 

40  3.18 

40  39.00 

41  13.91 

41  47-79 

42  20.54 

42  52.03 
4322.19 

43  50.86 

44  17.94 
4443.33 

45  6.95 

45  28.70 
4548.53 

46  6.35 
46  22.09 
46  35.65 

46  47.00 
4656.10 

47  2.92 
47  7.44 
47  9.64 
47  9.50 
47  7.04 
47  2.26 
46  55.21 
46  45.94 
46  34.50 
46  20.95 

46  5.39 
45  47-89 
45  28.58 
45  7.55 
44  44-95 
44  20.93 
43  55.65 
43  29.24 
43  1.86 
42  33.70 
42  4.96 
41  35.83 
41    6.50 

4037.15 
40   7.97 

3939.15 
39  10.86 


Var.of 

R.  A. 

for 

xDay. 


Noon, 


+9.384 
9.a40 
9.059 
8.846 
8.603 

+8.333 
8.034 
7.711 
7.358 
6.973 

+6.563 
6.X30 
5.674 
S.aoo 
4.710 

+4.198 
3.665 
3.115 
a.558 
1.991 

+1.4x8 
0.84X 

+«.a57 

— o.3a6 
0.906 

— i«48x 
a.  04a 
a.  591 
3.ia7 
3.64a 

-4.137 
4.606 

3.047 
5.460 
5.834 
—6.168 
6.467 
6.731 
6.951 
7.xax 

-7.a4a 
7.315 
7-343 
7»3a4 
7.858 

-7-146 


Apparent 
Declination. 


Noon, 


+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
92 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 
22 
22 
22 
22 

+22 

+22 


713.9 
731.6 
747.9 

8  2.6 

815.9 
827.7 
838.0 
846.8 
854-2 

9  0.1 

9  4.7 
9  7.9 
9  9-9 
9  10.6 
9  XO.X 

9   8.4 

9  5.7 
9   2.0 

857.3 
851.7 

8453 
838.x 
830.1 
821.5 
812.3 

8  2.5 
752.2 
741.5 
730.4 
718.8 

7  6.9 
654.7 
642.3 
629.7 
617.0 

6  4.1 
5  51.2 
538.4 
525.6 
513.0 
5    0.6 

448.5 
436.8 

425.5 
414.8 

4  4.8 
355.5 


Var.of 

Decl. 

for 

xDay. 


Noon. 


+4.61 
4.a5 
3.88 
S.50 
3.14 

+a.76 
S.39 
a.oa 
X.67 
1.31 

+0.97 
0.65 
0.34 

+0.02 

— o.a7 

-0.55 
a8o 
X.05 
x.a9 
1.50 

-X.70 
X.90 
%.V7 
a.aa 
a.37 

—a.  51 
a.6a 
a.73 
a.84 
a.94 

—3.01 
S.07 
3.1a 
3.16 
3.20 

— 3.aa 

3.ai 
3.ao 
3.17 
3.xa 

-3.06 
a.97 
S.87 
a.75 
a.59 

-a.41 


Meridian 
Passage. 


h  m 
22  54-0 
22  38.9 
22  23.7 
22  8.6 
21  53.4 

21  38.3 
21  23.x 

21  7-9 
20  52.6 
20  37-4 
2022.x 
20  6.8 
1951.4 
1936.1 
19  20.7 

19  5.3 
18  49.8 

18  34.3 
18  i8.y 
18    3.1 

17  47.5 
1731.8 
17  16.1 
17  0.4 
16  44.6 

16  28.8 
16  13.0 
1557.1 
1541.2 
15  25.2 
15  9.2 
14  53.2 
14  37-1 
14  21.0 

14  4.9 
1348.8 
13  32.7 
13  16.5 
13  0.3 
1244.1 

12  27.9 
12  11.7 
II  55.5 

XI  39.3 
XI  23.1 

XX  6.9 
XO  50.7 


Greatest  semidiameter, 
Ltasi  semidiameter, 


December  X7,    i*.33 
Jane  15.    i^-as 


Greatest  horizontal  parallax. 
Least  horisontal  parallax. 


December  17, 
Jane  15, 
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HELIOCENTRIC  CO-ORDINATES,  1899. 


MERCURY, 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

MeanBqainox 

Daily 
Motioa 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Logarithm  of  Distance 

from  Barth—                | 

of  Date. 

Vector. 

At  Date. 

At  Interme- 
diate Date. 

Jan.  -I 

Z40     9   34.5 

e      «     M 
5  13  10.7 

—  z 

2Z.O 

e         t 

+6  59 

36*7 

4    tt 
—  a   o.a 

9.5319155 

9.8829952 

9.893550Z 

z 

150   z6   36.4 

4  53  54*x 

5 

40.9 

6  49 

Z7.2 

8    3.8 

9.5455537 

9.9042829 

9.9150565 

3 

159  45   39.3 

4  35  I9.« 

9 

7.1 

6  28 

7-5 

za  sz.o 

9.55942ZZ 

9.92576Z6 

9.9363ZZ2 

5 

168   38   45.9 

4  18    3.0 

zz 

27-3 

5  58 

42.0 

z6  33.4 

9.5730993 

9.9466410 

9.9567026 

7 

176  58   5Z.4 

4    «  «>.4 

Z2 

39.4 

5  23 

Z5.0 

z8  54.5 

9.5862759 

9.9664629 

9.975900Z 

9 

Z84  49  z6.6 

3  48  M-x 

— Z2 

49.Z 

+4  43 

37.0 

-aos6.3 

9.5987306 

9.985000Z 

9.9937571 

zz 

192   Z3  28.0 

3  36    6.0 

Z2 

5.9 

4     I 

15.3 

ai  39.8 

9.6Z03134 

0.0021698 

0.OZO2410 

13 

199  14  45-5 

3  as  a7.a 

ZO 

40.0 

3   17 

Z7.2 

aa  Z4.Z 

9.6209274 

0.OZ79758 

0.0253822 

15 

205  56   17. z 

3  z6  X9.0 

8 

42.0 

2  32 

33.6 

33  a6.4 

9.6305148 

0.0324693 

0.0392474 

17 

2Z2  20  57.0 

3    8  34.4 

6 

22.2 

I  47 

42.3 

33  33.6 

9.6390437 

0.0457269 

0.051918Z 

X9 

2z8  3Z  25.2 

3    a    5.6 

-  3 

49.4 

+1     3 

ZZ.2 

-38     6.6 

9.6465004 

0.0578320 

0.0634792 

21 

224  30     5-3 

a  56  45.7 

-  z 

".3 

+0  Z9 

22.2 

31  4X.3 

9.6528825 

0.068870Z 

0.0740146 

23 

230  Z9  Z0.5 

a  52  a9.3 

+  z 

26.0 

-0  23 

29.5 

ax    9.4 

9.6581935 

0.078922 z 

0.08360Z2 

25 

236     0  42.9 

a  49  X2.0 

3 

56.5 

X     5 

ZZ.4 

ao  3X.8 

9.6624406 

0.0880614 

0.0923096 

27 

24Z   36  36.4 

a  46  50.0 

6 

15.2 

X  45 

33-3 

X9  49*4 

9.66563Z6 

0.0963540 

O.ZO020Z3 

29 

247     8  37-9 

a  45  ao.o 

+  8 

Z8.2 

-2  24 

26.4 

-X9    a.9 

9.6677741 

0.Z038578 

O.ZO73293 

31 

252  38  29.8 

a  44  40-1 

ZO 

1.8 

3     I 

42.4 

x8  13.3 

9.6688730 

0.ZZ062ZZ 

O.ZZ37385 

Feb.    2 

258     7  51.0 

•  44  49.a 

zz 

23.  z 

3  37 

Z2.6 

17  X7.3 

9.66893Z5 

0.ZZ66853 

O.ZZ94655 

4 

263  38   19.3 

a  45  47.a 

Z2 

19.4 

4   10 

47.6 

z6  17.0 

9.6679494 

0.Z 220830 

0.1245399 

6 

269  zz   32.9 

a  47  34.7 

Z2 

48.6 

4  42 

Z6.4 

IS  xa8 

9.6659242 

0.Z268390 

O.Z289820 

8 

274    49    Z2.Z 

a  50  X3.I 

+  Z2 

48.7 

-5   " 

26.2 

-X3  57-6 

9.66285  z  3 

O.Z309706 

O.Z328054 

zo 

280    33       0.6 

a  53  44.4 

Z2 

18.4 

5  38 

Z.2 

Z3  35.8 

9.6587233 

O.Z344870 

O.Z360Z47 

Z2 

286    24    46.8 

a  58  ".5 

ZZ 

Z7.Z 

6     z 

42.4 

zx    3.6 

9.6535320 

0.1373883 

O.138606Z 

M 

292    26    26.6 

3    3  38-5 

9 

44.9 

6  22 

6.6 

9  x8.s 

9.6472707 

0.1396666 

O.Z405670 

i6 

298    40       3.9 

3  xo    9-8 

7 

42.7 

6  38 

45.8 

7  z8.o 

9.6399352 

O.Z4Z3039 

0.Z4 18729 

z8 

305     7  52.0 

3  X7  50.3 

+  5 

13-2 

-6  51 

6.0 

-4  58.9 

9.63Z5266 

O.Z422697 

O.Z424883 

20 

3ZZ   52  Z5.2 

3  a6  45.9 

+  2 

20.8 

6  58 

26.5 

-  3  Z7.7 

9.6220572 

O.Z425223 

0.Z423638 

22 

3z8  55  49.3 

3  37    a.o 

-  0 

48.1 

6  59 

59.4 

+  0  49.5 

9.6ZZ5566 

O.Z420044 

0.Z4Z4336 

24 

326    2Z    20.4 

3  48  43.8 

4 

3-5 

6  54 

48.8 

4a6.3 

9.6000787 

O.Z4064Z3 

O.Z 396148 

26 

334   zz   43.7 

4    X  54.7 

7 

ZZ.9 

6  4Z 

52.Z 

8  36.Z 

9.5877Z6Z 

O.Z383407 

O.Z 368038 

28 

342  29  589 

4  x6  35.3 

-  9 

56.5 

-6  20 

x-4 

+Z3  ao.4 

9.5746ZZO 

o.z 349880 

O.Z 328750 

Mar.    2 

351   19     1.3 

4  3a  40.6 

zz 

56.9 

5  48 

8.5 

z8  37.6 

9.5609757 
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22 

82 

37   58.4 

1  36  51-6 

+0 

42.9 

■+0 

24 

X9.6 

+5  4a.x 

9-8573193 

0.2x74386 

0.2x89194 

26 

89 

5   38.8 

I  36  58.6 

X 

21. 1 

0 

46  56.7 

5  35.7 

9.8570891 

0.2203392 

0.2216970 

30 

95 

33   46.5 

I  37    5.a 

X 

55-3 

X 

8 

59.4 

534.9 

9.8568873 

0.2229927 

0.2242272 

Aug.     3 

102 

2  20.  X 

I  37  ".5 

2 

23.7 

X 

30 

10.4 

S    9-9 

9.8567163 

0.2253992 

0.2265090 

7 

X08 

31   17-6 

X  37  X7«a 

2 

44-7 

X 

50 

13.2 

4  50.8 

9.8565785 

0.2275572 

0.2285444 

XI 

"5 

0  36.5 

1  37  M.a 

+2 

57-3 

+2 

8 

52.0 

+4  37.9 

9.8564756 

O.22947ZZ 

O.230338Z 

15 

121 

30  13.6 

I  37  a6.3 

3 

0.8 

2 

25 

52.2 

4    X.6 

9.8564089 

O.23ZX464 

0.23x8969 

19 

128 

0     5.1 

X  37  29.3 

2 

55.2 

2 

41 

0.5 

S  33.0 

9.8563796 

0.2325909 

0.2332290 

23 

134 

30     6.7 

X  37  3x.a 

2 

405 

2 

54 

4-7 

•  59.7 

9.8563876 

0.23381x4 

0.2343383 

27 

141 

0  X3.5 

X  37  31.9 

2 

17.6 

3 

4 

54.8 

s  35.0 

9.8564331 

0.2348099 

0.2352262 

31 

147 

30  20.5 

X  37  3X.3 

+1 

47.7 

+3 

13 

22.3 

+x  48.5 

9.8565Z56 

0.2355870 

0.235892 X 

Sept.    4 

154 

0  22.4 

X  37  39.3 

X 

12.2 

3 

19 

20.7 

X  X0.6 

9.8566336 

0.2361420 

0.2363369 

8 

160 

30  13.3 

I  37  33.8 

+0 

33-1 

3 

22 

45-5 

4o  3X.8 

9.856786Z 

0.236477Z 

0.2365636 

12 

x66 

59  47-6 

X  37  "'X 

-0 

7.6 

3 

23 

34-4 

-0    7.3 

9,8569707 

0.2365972 

0.2365789 

z6 

173 

29     0.3 

X  37  X5-0 

0 

48.0 

3 

21 

47.2 

0  4^3 

9.8571850 

0.2365096 

0.2363905 

20 

179 

57  4<5.o 

X  37    7.6 

-X 

25.9 

+3 

17 

25.6 

-X  84*4 

9.8574265 

0.2362220 

0.2360045 

24 

186 

26     0.0 

X  36  59-« 

X 

59-3 

3 

10 

33.7 

S    1.4 

9.85769Z7 

0.2357387 

0.2354244 

28 

192 

53   38.5 

I  36  49.9 

2 

26.7 

3 

Z 

17.2 

8  36.6 

9.8579773 

O.23506Z3 

0.2346495 

Oct.     2 

199 

20  38.2 

X  36  39.8 

2 

46.7 

2 

49 

43-9 

s  9.7 

9.8582796 

0.234x890 

0.2336793 

6 

205 

46  56.4 

X  36  ag.a 

2 

58.2 

2 

36 

3.2 

S40.3 

9.8585948 

a233Z2X2 

0.2325x48 

zo 

212 

12   31.5 

X  36  18.3 

-3 

0.7 

+2 

20 

26.1 

-4    7.8 

9.8589188 

0.2318606 

0.23XX596 

14 

218 

37  22.8 

X  36    7.3 

2 

54-3 

2 

3 

4.9 

4Sa.a 

9.8592476 

0.2304x25 

0.2296205 

x8 

225 

I   30.4 

X  33  56.5 

2 

39.1 

X 

44 

13.1 

4  53.x 

9.8595772 

0.2287838 

0,2279032 

22 

231 

24   55-4 

I  35  46.0 

2 

16. 1 

X 

24 

5.2 

.   s  X0.8 

9.8599033 

0.226979X 

0.2260XX5 

26 

237 

47   39.4 

I  35  36.x 

X 

46.4 

X 

2 

56.7 

533.4 

9.86022Z9 

0.2249999 

0.2239446 

30 

244 

9  45.1 

I  35  36.9 

-I 

XI.4 

40 

41 

3.4 

-5  33.6 

9.8605292 

0.2228450 

0.2217006 

Nov.    3 

250 

31   15-7 

X  35  18.6 

-0 

33.1 

+0 

18 

41.4 

5  37.7 

9.86082Z2 

0.2205109 

0.2192760 

7 

256 

52   14.8 

X  35  ".a 

+0 

6.8 

-0 

3 

52.5 

5  38.6 

9.86x0946 

0.2x79962 

0.21667x4 

ZI 

263 

12  46.6 

X  35    4-9 

0 

46.4 

0 

26 

2Z.9 

535.4 

9,86x3459 

0.2x53022 

0.2x38889 

15 

269 

32  55-5 

X  34  59.8 

X 

23.7 

0 

48 

30.6 

5  38.3 

9.861572 I 

0.2x24325 

0.2x09330 

19 

275 

52  46.2 

X  34  55.8 

+1 

56.8 

-I 

10 

2.3 

-5  X7.0 

9.86Z7705 

0.2093909 

0.207806X 

23 

282 

12  23.3 

X  34  53.0 

2 

24.3 

I 

30 

42.0 

5    3.x 

9.8619388 

0.2061782 

0.2045068 

27 

288 

31   514 

X  34  51.3 

2 

44.7 

I 

50 

14-5 

4  43.6 

9.8620749 

0.2027909 

0.20x0299 

Dec.    I 

294 

51   15.0 

X  34  50.7 

2 

57-1 

2 

8 

25.9 

4  3Z.6 

9.8621773 

0.1992226 

O.X973688 

5 

301 

xo  38.x 

X  34  5X.I 

3 

I.O 

2 

25 

3.3 

3  56.6 

9.8622448 

0.X954678 

O.X935I88 

9 

307 

30     4.9 

X  34  52.4 

+2 

56.0 

—2 

39 

54-7 

-3  38.7 

9.8622763 

0.X9152X7 

O.Z894764 

13 

313 

49  38.8 

X  34  54.6 

2 

42.5 

2 

52 

49.4 

358.3 

9.8622719 

0.Z873836 

O.Z852426 

17 

520 

9  23.0 

X  34  57.6 

2 

21. 1 

3 

3 

38.0 

335.7 

9.862231 Z 

0.1830536 

O.X808X63 

2Z 

326 

29  20.2 

X  35    x.x 

X 

52.8 

3 

X2 

Z2.7 

X  5X.4 

9.862Z549 

0.Z785309 

O.I76I953 

25 

332 

49  32.7 

X  33    5.a 

X 

Z9.0 

3 

x8 

27.0 

X  X5.6 

9.8620438 

0.Z738088 

O.X7I3708 

29 

339 

10     2.5 

X  35    9.7 

+0 

41-4 

-3 

22 

Z6.3 

-038.9 

9.86Z8994 

0.Z688790 

O.X663328 

33 

345 

30  5X.X 

X  35  X4.7 

+0 

1.8 

-3 

23 

37-3 

-0    1.6 

9.86x7233 

0.X637294 

0.16 I 0687 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
MoUon. 

Rednctioii 

to 

Orbit 

Heliocentric 
Latitade. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
from^E 

of  Distance 
arth— 

At  Interme- 
diate Date. 

At  Date. 

•             «               M 

t      m 

» 

•             «             M 

M 

Jan.     3 

111        38       50.0 

«7  38»4l 

+43.7 

41   38  49X 

+84.40 

0.2100192 

9.8245771 

9.8213561 

7 

"3   29     9.3 

a?  31.34 

41.6 

X  40  23.4 

88.77 

0.2109487 

9.8186444 

9.81647x0 

II 

115   19     I.I 

27  24.60 

39.3 

X  41   51.2 

81.13 

0.21x8423 

9.8x48594 

9.8x38296 

15 

117     8   26.5 

«7  X8.15 

36.9 

X  43   12.4 

19.50 

0.2x26995 

9.8133945 

9.8x35605 

19 

n8  57  26.7 

•7  H.98 

34-3 

X  44  27.2 

17.86 

0.2135196 

9.8x43300 

9.8156977 

23 

120  46     2.9 

a7    6.X3 

+31.7 

+x  45  35.3 

4-16.81 

0.2x43026 

9.8x76531 

9.82018x6 

27 

122  34   16.3 

vj    o.Ga 

28.9 

I  46  36.9 

X4.59 

0.2150478 

9.8232646 

9.8268800 

31 

124  22     8.1 

a6  55.37 

26.0 

I  47  32.0 

I8.96 

0.2157546 

9.8310028 

9.8356060 

Feb.    4 

126     9  39.7 

a6  50.44 

23.0 

X  48  20.6 

IX.35 

0.2164227 

9.8406599 

9.8461327 

8 

127  56  52.1 

a6  45.80 

19.8 

X  49     2.8 

9-74 

0.2170519 

9.8519910 

9.8582002 

12 

"9  43  46.5 

96  41-45 

+16.7 

+1  49  38.5 

4-8.18 

O.2176418 

9.8647250 

9.8715293 

i6 

131   30  24.1 

«6  37.40 

13.5 

I   50     7.8 

6.58 

0.2181920 

9.8785777 

9.8858376 

20 

133   16  46.1 

a6  33.fi7 

10.3 

I   50  30.7 

4.9s 

0.2187026 

98932753 

9.9008632 

24 

135     2   53.9 

8630.84 

7.0 

I  50  47.2 

3.38 

0.2191728 

9.9085730 

9.91638x0 

28 

136  48  48.4 

s6  87.  xo 

3.7 

X  50  57.3 

X.75 

0.2196025 

9.9242648 

9.9322050 

Mar.    4 

138   34   31.1 

S6  84.87 

4-0.4 

+1    51       X.2 

4- 0.19 

0.2199918 

9.9401827 

9.948x820 

8 

140  20     2.9 

86  81. 73 

-  2.9 

I    50    58.8 

-  X.39 

0.2203401 

9.9561875 

9.9641839 

22 

142     5  25.3 

86  19.49 

6.2 

I   50  50.  X 

a.95 

0.2206477 

9.9721576 

9.9800954 

I6 

143  50  39-2 

86  17.53 

9.5 

I    50    35.2 

4.49 

0.2209141 

9.9879867 

9.9958206 

90 

145   35  45-9 

86  15.89 

X2.7 

X  50  14,2 

6.04 

0.221 1393 

0.0035887 

0.01x2831 

24 

X47  20  46.7 

86  14.55 

-15.8 

+1    49    46.9 

-7.59 

0.2213231 

0.0188992 

0.0264320 

28 

149     5  42.7 

86  13.5» 

19.0 

X   49   13.5 

9.10 

0.2214656 

0.0338772 

0.04x2332 

Apr.     X 

150  50  35.2 

86  13.77 

22.0 

I  48  34.x 

10.61 

0.22x5666 

0.0484976 

0.0556681 

5 

152  35  25.3 

96  18. 31 

24.9 

X  47  48.6 

18.18 

0.2216261 

0.0627429 

0.0697203 

9 

154  20  14. 1 

86  X8.X4 

27.8 

I  46  57- X 

X3.61 

0.2216443 

0.0765983 

0.0833746 

13 

156     5     2.8 

86  18.87 

—30.6 

+x  45  59.7 

-15.10 

0.22x6206 

0.0900480 

0.0966169 

17 

157  49  52.7 

86  X8.71 

33.3 

X  44  56.3 

X6.57 

0.22x5553 

0.1030802 

0.X094381 

21 

159  34  44-9 

a6  13.45 

35.8 

X  43  47.1 

X8.O4 

0.22x4487 

0.IX5691X 

0.1218398 

as 

x6i   19  40.7 

96  14.47 

38.2 

X  42  32.0 

X9.49 

0.22x3005 

0.1278853 

o.x 338292 

29 

163     4  41.1 

86  15.81 

40.5 

X  41   11.2 

aO.93 

0.22XXI1X 

0.X396732 

0.1454186 

May     3 

164  49  47.6 

86  17.46 

-42.6 

+x   39  44.6 

-83.36 

0.2208805 

0.15x0665 

0.1566x69 

7 

166  35     1.2 

86  19.37 

44-5 

I   38   12.3 

83.78 

0.2206086 

0,16207x7 

O.I6743II 

II 

168  20  23.0 

86  8I.60 

46-3 

X  36  34-4 

85.19 

0.2202958 

0.X726943 

0.1778623 

15 

170     5  54.4 

8684.17 

47.8 

X  34  50.8 

»6.59 

0.2x99420 

0. 1829360 

0.1879x58 

19 

171   51   36.7 

86  87.OX 

49-3 

X   33     1.7 

87.97 

0.2195474 

O.X928034 

O.X97600X 

23 

173  37  30.9 

86  30.16 

-50.5 

+1  31     7-x 

-89-34 

0.2X9X122 

0.2023076 

0.2069284 

27 

175  23  38.4 

86  33.64 

51.6 

X  29    7.0 

30.69 

0.2x86369 

0.2x14636 

0.2x59x49 

31 

177   10     0.4 

86  37.36 

52.6 

I  27     1.6 

33.09 

0.2x81213 

0.2202845 

0.224573X 

June    4 

178   56  37.7 

86  41.35 

53-2 

X  24  50.8 

33.33 

0.2175659 

0.228781 I 

0.2329x01 

8 

180  43  31.6 

8645.70 

53.6 

I   22  34-8 

34.63 

O.21697IO 

0.2369600 

0.2409313 

12 

182   30  43.7 

8650.36 

-53-9 

+x  ao  13.6 

-35.95 

0.2163368 

0.2448249 

0.24864x3 

i6 

184   18   14.9 

86  55.30 

53.9 

X   17  47-2 

S7.«i 

0.2x56639 

0.25238x5 

0.2560476 

20 

186     6     6.5 

87    0.56 

53-7 

X  X5  15.9 

38.46 

0.2X49525 

0.2596403 

0.263x614 

24 

187  54  19.8 

87    6.14 

53.3 

X  X2  39.5 

39.70 

0.2X42029 

0.2666x26 

0.2699950 

a8 

189  42  56.0 

87  X8.00 

52.8 

X     9  58.3 

40.91 

0.2134X55 

0.2733x07 

a 2765602 

July     2 

191   31   56.2 

87  18.14 

-5x9 

+x     7  12.2 

—43.11 

0.2125907 

0.2797441 

0.2828636 

6 

193  21  21.5 

87  84.59 

-50.9 

+1     4  21.5 

-43.8« 

0.21 17293 

0.2859x86 

0.2889096 
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MARS. 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

Longitude, 

lleanEqninoz 

of  Date. 

Daily 
Motioa 

Rfidnction 

to 

Orbit 

Heliocentxie 
Latitude. 

Daily 
Motioa 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Barth— 

At  Date. 

At  Interme- 
diate Date. 

0      * 

w 

i        M 

^ 

•             1              M 

m 

July     2 

191    31 

56.2 

27  18.14 

-5Z.9 

•¥1      7    Z2.2 

-49.XX 

0.2125907 

0.279744X 

a2828636 

6 

193   21 

21.5 

«7«4-59 

50-9 

Z       4    2Z.4 

43.a8 

0.21x7293 

0.2859186 

0.2889096 

xo 

195    " 

13.3 

87  3X.35 

49.6 

z     z  26.0 

44.43 

0.2x083x8 

0.2918370 

0.29470XZ 

14 

197      X 

32.7 

V  38.44 

48.2 

0  58  26.0 

45.55 

0.2098984 

0.2975031 

0.3002436 

z8 

198   52 

2X.2 

97  45.80 

46.6 

0  55  21.6 

46.(53 

0.2089302 

0.3029238 

0.3055455 

aa 

200  43 

39.5 

V  53-43 

-44.8. 

+0  52   x3,o 

-47.69 

0.2079276 

0.308x094 

0.3X06X7X 

26 

202    35 

29.0 

•8    X.39 

42.7 

0  49     0.1 

48.73 

0.2068909 

0.3130693 

0.3x54676 

30 

204   27 

5X.O 

a8    9.fi7 

40.4 

0  45  43.1 

49.73 

0.20582x5 

0.3x78124 

0.320x038 

Aug.     3 

206  20 

46.7 

98  l8.23 

38.1 

0  42  22.3 

SO.69 

0.2047x96 

0.3223426 

0.3245284 

7 

208    14 

17.0 

aS  27.07 

35.4 

0  38  57-6 

5X.64 

0.2035861 

0.32666x8 

0.3287429 

ZI 

2x0     8 

23-5 

98  36-ax 

-32.7 

+0  35  29.2 

-53.5a 

0.2024222 

0.3307724 

0.33275x0 

15 

212     3 

7.1 

a6  45.Ga 

29.7 

0  31   57.4 

53.37 

0.20x2287 

0.3346795 

0.3365589 

19 

213   58 

28.9 

as  55.31 

86.6 

0  28  22.2 

54- X9 

0.2000063 

0.3383906 

0.340X75X 

23 

215  54 

30.0 

99    S'90 

23.4 

0  24  43.9 

54-95 

O.X98756X 

0.34x9140 

0.343608Z 

27 

217  5z 

11.7 

39  X5.55 

20.0 

0    2Z       2.6 

55.68 

1 

0.1974793 

0.3452578 

0.3468636 

31 

219  48 

350 

99  96.XO 

-z6.6 

+0  z7  18.5 

-56.35 

0.X96X77X 

0.3484256 

0.3499438 

Sept.   4 

22 z  46 

40.9 

99  36.90 

Z3.0 

0  X3  31.8 

56.96 

0.1948506 

0.35x4183 

0.3528497 

8 

223  45 

30.6 

9947.96 

9.5 

0     9  42.8 

57.5a 

O.1935010 

0.3542378 

0.3555834 

12 

225  45 

5.0 

99  59.29 

5.7 

0     5  5X.6 

58.04 

O.X92X294 

0.3568868 

0.3581492 

z6 

227  45 

25.2 

30  X0.85 

-  2.0 

+0     X  58.5 

58.48 

O.X907373 

0.3593717 

0.3605550 

20 

229  46 

32.x 

30  99.66 

+  X.9 

—0     X   56.2 

-58.86 

O.X893262 

0.3617004 

0.3628083 

24 

231   48 

26.8 

SO  34.7a 

5.7 

0     5  52.4 

59*19 

0.1878976 

0.3638793 

0.3649144 

28 

233  51 

X0.2 

3046.97 

9.5 

0     9  49.7 

59.4X 

O.X864532 

0.3659131 

0.3668760 

Oct.     2 

235   54 

42.9 

30  5941 

13.2 

0  X3  47.7 

59.58 

a 1849945 

0.3678029 

0.3686937 

6 

237  59 

5.8 

3X  X3.97 

Z7.0 

0  X7  46.3 

59.69 

0.X835231 

0.3695491 

0.3703690 

zo 

240     4 

X9.8 

31  a4.94 

+20.7 

-0  2X  45.2 

-59.70 

0.X820410 

0.3711542 

0.3719053 

14 

242   10 

25.5 

3X  37-94 

24.3 

0  25  43.9 

59.69 

0.X805500 

0.3726233 

0.3733093 

z8 

244  17 

23.5 

3X  51-10 

27.8 

0  29  42.2 

59.47 

0.17905x8 

0.3739639 

0.3745883 

22 

246  25 

14-5 

3a    4-44 

31.2 

0  33  39.7 

59-33 

0.X775484 

0.3751825 

0.3757476 

26 

248  33 

59-2 

39  17.89 

343 

0  37  36.0 

58.89 

0.X760420 

0.3762837 

0.3767909 

30 

250  43 

37.7 

39  3X.43 

+37.4 

-0  4X   30.8 

-58.44 

O.X745349 

0.3772694 

0.3777189 

Nov,    3 

252   54 

10.7 

3a  45.06 

40.2 

0  45  23.5 

57.90 

0.X73029X 

0.3781398 

0.3785324 

7 

255     5 

38.3 

39  58.75 

42.8 

0  49  X4.0 

S7»96 

0.X7X5269 

0.3788973 

0.3792349 

zx 

257   18 

0.8 

33  xa.5x 

45.2 

0  53     1-7 

56.5X 

0.X700306 

0.3795460 

0.3798315 

15 

259  31 

X8.4 

S3  a6.99 

47.3 

0  56  46.x 

5^66 

0.X685426 

a 3800927 

0.3803299 

X9 

261   45 

31.1 

33  40.03 

+49-0 

-X     0  27.0 

-54.7X 

0.1670653 

0.3805444 

0.3807364 

23 

264     0 

38.6 

33  53.74 

50.7 

I     4     3-8 

53.69 

0.X6560X2 

0.3809063 

0.3810549 

27 

266  16 

4X.0 

34    7-44 

52.Z 

I     7   36.0 

59.43 

0.X64X530 

0.381x815 

0.38x2863 

Dec.    I 

268   33 

38.0 

34  ax.04 

53-0 

z   zx     3.2 

5x-n 

0.X627232 

0.38x3698 

0.38x43x8 

5 

270  51 

29.2 

34  34.5s 

53.6 

X   X4  25.0 

49.70 

o.x6x3X45 

0.3814730 

0.38x4938 

9 

273   xo 

14.2 

3447.9a 

+53.9 

-X   X7  40.8 

-48.  X7 

0.1599296 

0.3814950 

0.3814773 

13 

275  29 

52.4 

35    x.xi 

53.8 

X   20  50.2 

46.49 

0.15857x0 

0.3814420 

0.38x3896 

17 

277  50 

22.8 

35  14.08 

53.4 

I  23  52.7 

44.70 

0.1572415 

0.38132x1 

0.38x2369 

21 

280  zx 

44.8 

35a6.86 

52.6 

I   26  47.8 

49.80 

O.Z559437 

0.38XX381 

0.38x0244 

25 

282  33 

57.3 

35  39.36 

51.3 

I  29  35.x 

40.79 

0.Z546805 

0.3808958 

0.3807529 

29 

284  56 

59.1 

35  51-53 

+49.8 

-X  32   14.  z 

-58.65 

O.Z534547 

0.3805953 

a38o4229 

33 

287  20 

49.x 

36    3.37 

+47.9 

-X   34  44-3 

-36.40 

0.Z522689 

0.3802368 

17 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitnda. 

Daily 
MoUoD. 

Logarithm 

of 

Radios 

Vector. 

Locarithm  of  Dlstaaoe 
from  Barth — 

At  Date. 

At  Interme- 
diate Date. 

e        «         « 

«     m 

«f 

•              «             M 

« 

Jan.     3 

206    48    21.6 

4  3a.73 

-15.3 

+z   Z4  59.8 

-x.86 

0.7361906 

0.7606080 

0.7583355 

7 

207     6  32.6 

4  3«.76 

X5.6 

X   X4  52.3 

x.89 

0.736X6XX 

0.7560231 

0.7536719 

IX 

207  24  43.7 

4  3a-8o 

X5.8 

z   Z4  44.6 

1,9a 

0.736x3x0 

0.75x2839 

0.7488608 

15 

207  42  55.0 

4  3«-84 

z6.o 

z   X4  36.9 

1.96 

0.736x003 

0.7464047 

0.7439178 

19 

208    I    6.4 

4  3a.88 

16.3 

z   X4  29.0 

1.99 

0.7360689 

0.74x4020 

0.7388592 

23 

208   19   18.0 

4  32.94 

-Z6.5 

-¥1   14  20.9 

-«.oa 

0.7360370 

0.73629x7 

0.7337017 

27 

208   37   29.8 

4  32.96 

Z6.7 

z   X4   X2.8 

a.05 

0.7360045 

0.73x09x2 

0.7284623 

31 

208   55  41.7 

4  33.00 

16.9 

z   X4     4.5 

a.08 

0.7359714 

0.7258x76 

0.7231593 

Feb.    4 

209   13   53-8 

4  33.04 

17.1 

X   13  56.1 

••zx 

0.7359377 

0.7204902 

0.7x78x29 

8 

209  32     6.0 

4  33.08 

17.4 

I   X3  47.6 

•.15 

0.7359034 

0.7x51308 

0.7x24469 

12 

209  50   18.5 

4  33.13 

-X7.6 

+x   Z3  39.0 

-t.z8 

0.7358685 

0.7097650 

0.7070887 

i6 

210     8  31.Z 

4  33.17 

X7.8 

X   X3  30.2 

••sz 

0.7358330 

0.70442x2 

0.701766Z 

20 

210  26  43.9 

4  S3.« 

x8.o 

X   X3  2X.3 

1.14 

0.7357969 

a699X270 

0.6965073 

24 

210  44  56.8 

4  33.87 

X8.2 

z  Z3  za.3 

1.27 

0.7357603 

0.6939x08 

0.69x34x0 

28 

2X1       3    XO.O 

4  33.31 

Z8.4 

z  Z3     3.Z 

1.30 

0.7357231 

0.68880x6 

0.6862965 

Mar.    4 

2IZ    2X    23.3 

4  S3*S6 

-z8.6 

+z  za  53.8 

-1*33 

0.7356852 

0.6838296 

0.68x4050 

8 

21 X    39    36.8 

4  33.41 

z8.8 

Z    X2  44.4 

1.37 

0-7356467 

0.6790272 

0.6767006 

12 

2ZI    57    50.6 

4  33.46 

19.0 

z   Z2  34.9 

a^ 

0.7356076 

0.6744297 

0.6722  X9X 

z6 

2Z2    Z6      4.5 

4  33.5X 

19.2 

I    X2    25.3 

1.43 

0.7355679 

0.6700729 

0.6679953 

20 

2Z2  34  x8.6 

4  33.56 

X9.4 

1    12    Z5.5 

a.46 

0.7355276 

0.6659903 

0.6640620 

24 

aza  52  32.9 

4  S3*6x 

-Z9.6 

+Z    Z2      5.6 

-1.49 

0.7354867 

o.66a2X4X 

0.6604500 

28 

2Z3  zo  47.5 

4  33.66 

Z9.8 

1  zz  55.6 

1.5a 

0.7354452 

0.6587733 

0.657x875 

Apr.     X 

az3  29     2.2 

4  SS.71 

20.0 

z  zx  45.4 

1.55 

0.7354031 

0.655696a 

0.6543028 

5 

213  47  X7.2 

4  33.76 

ao.2 

1  zz  35.2 

1.58 

0.7353605 

0.6530x06 

0.6518230 

9 

214     5  32.3 

4  33.81 

20«4 

z  zz  24.8 

1.61 

0.7353173 

0.6507429 

0.6497727 

13 

2X4  23  47-7 

4  33.87 

—20.6 

+z  zz  Z4.3 

-1.64 

0.7352735 

0.6489x48 

0.648x7x5 

17 

214  42     3.3 

4  33.93 

20.7 

z  ZZ     3.6 

a.67 

0.7352291 

0.6475436 

0.647033Z 

8Z 

215     0  Z9.Z 

4  33.98 

ao.9 

z  zo  52.9 

8.70 

0.735x841 

0.6466400 

0.6463651 

25 

215  18  35.a 

4  34.04 

az.x 

z  zo  42.0 

1*73 

0.7351386 

0.6462085 

0.6461707 

29 

2Z5  36  51.4 

4  34.10 

21.3 

z   xo  3X.O 

•.76 

0.7350925 

0.64625x6 

0.6464507 

May    3 

215  55     7-9 

4  34.X6 

-21.5 

+x   xo  X9.9 

-8*79 

0.7350458 

0.6467672 

0.6472008 

7 

2x6   13  24.7 

4  34.ai 

21.7 

z   xo     8.7 

8.83 

0.7349985 

0.6477498 

0.6484x33 

zz 

2X6  31   4X.7 

4  34.«7 

2X.8 

1     9  57.3 

8.86 

0-7349506 

0.6491893 

0.6500756 

15 

2x6  49  58.9 

4  34*33 

22.0 

I     9  45-8 

8.89 

0.7349022 

0.65x0696 

0.6521681 

X9 

217     8   16.4 

4  34.40 

22.2 

z     9  34-2 

8.98 

0.7348532 

0.6533678 

0.6546658 

23 

217  26  34.  z 

4  34.46 

-22.3 

+x     9  22.5 

-1.95 

0.7348036 

0.6560585 

0.6575426 

27 

217  44  52.0 

4  34.5a 

22.5 

z     9  X0.6 

8.98 

0.7347534 

0.6591x48 

0.6607718 

31 

218     3   10.2 

4  34.39 

22.7 

I     8  58.6 

3.00 

0.7347026 

0.6625098 

0.6643255 

June    4 

218    2X    28.7 

4  34.65 

22.8 

X     8  46.6 

3.03 

0.7346513 

0.6662x53 

0.668x750 

8 

218    39    47.4 

4  34.71 

23.0 

X     8  34.4 

3*06 

0.7345994 

0.6702006 

0.6722882 

12 

2x8  58     6.4 

4  34.7« 

-23.x 

+x     8  22.0 

-S.09 

0.7345469 

0.6744334 

0.6766320 

i6 

2x9  x6  25.7 

4  34.85 

23.3 

z     8     9.6 

3.1s 

0.7344938 

0.6788799 

0.681x725 

20 

21^   34  45-2 

4  34.98 

234 

X     7  57.P 

J.X6 

0.7344402 

0.6835063 

0.6858774 

24 

219  53     5-0 

434.98 

23.6 

«     7  44-3 

S.X9 

0.7343860 

0.6882822 

0.6907x70 

28 

220  IX  25.x 

4  35*05 

23.7 

X     7  31.5 

3.aa 

0.7343312 

0.693x785 

0.6956635 

July     2 

220  29  45.4 

4  35.X8 

-23.8 

-¥1     7   18.6 

-5*84 

0.7342759 

0.698x686 

0.7006905 

6 

220  48    6.0 

4  35.19 

—24.0 

+z     7     5.6 

-3.87 

0.7342200 

0.7032259 

0.7057712 
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■ 

JUPITER. 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distanoe       1 
from  Earth—                 | 

AC  Date. 

At  Interme- 
diate Date. 

• 

i      t 

«       m 

u 

t         m 

M 

July     ^ 

220 

29  45-4 

4  53.12 

-23.8 

4-X 

7  x8.6 

-9.«4 

0.7342759 

a698x686 

0.7006905 

6 

220 

48     6.0 

4  35.19 

24.0 

7     5.6 

3^ 

0.7342200 

0.7032259 

0.7057712 

xo 

221 

6  26.9 

4  55.«6 

24.1 

6  52.4 

S.30 

0.7341636 

0.7083233 

0.7x08789 

X4 

22  X 

24  48.1 

4  33*33 

24.2 

6  39X 

S.S3 

0.7341067 

0.7x34349 

0.7x59882 

x8 

22X 

43     9.6 

4  35*40 

24.3 

6  25.7 

3.36 

0.7340492 

0.7x85364 

0.72x0768 

22 

222 

I   31-4 

4  35.48 

-24.5 

+1 

6    Z2.2 

-5.39 

0.73399" 

0.7236072 

0.726x249 

26 

222 

19   53.4 

4  55.55 

24.6 

5  58.6 

S.4S 

0.7339325 

0.7286284 

0.7311x59 

30 

222 

38   15.8 

4  35.6* 

24.7 

5  44-9 

3.43 

0.7338733 

0.7335850 

0.7360336 

Aug.    3 

222 

56  38.4 

4  55.70 

24.8 

5  31.0 

3^ 

0.7338135 

0.7384597 

0.74086x2 

7 

223 

X5     1.4 

4  35.78 

24.9 

5  X7.0 

S.91 

O.733753X 

0.7432364 

0.7455832 

XX 

223 

33  24.6 

4  35.86 

-25.0 

+X 

5     2.9 

-S.54 

0.7336922 

0.7478999 

0.7501847 

X5 

223 

5X  48.2 

4  35-93 

25.x 

4  48.7 

S.57 

0.7336308 

0.7524363 

0.7546534 

X9 

224 

10   12.  X 

4  36.01 

25.2 

4  34-4 

S.S9 

0.7335689 

0.7568347 

0.7589790 

23 

224 

28  36.3 

4  36.09 

25.3 

4  20.0 

3.68 

0.7335065 

0.7610854 

0.7631532 

a7 

224 

47     0.8 

436.17 

25.4 

4     5.4 

S.69 

0.7334435 

0.76518XX 

0.767 i68x 

31 

225 

5  25.7 

4  36.15 

-25.5 

4-X 

3  50-7 

-3.68 

0.7333799 

0.7691x28 

0.77x0x43 

Sept.   4 

225 

23  50.8 

4  36.3s 

25.6 

3  36.0 

S.7« 

0.7333158 

0.7728714 

0.774683X 

8 

225 

42   16.3 

436.41 

25.7 

3    21. X 

3.74 

0.7332512 

0.7764486 

0.7781667 

12 

226 

0  42.1 

436.49 

25.8 

3     6.x 

3.77 

0.7331860 

0.7798369 

0.7814585 

x6 

226 

19     8.3 

4  36.S7 

25.8 

2  50.9 

S>79 

0.733x202 

0.78303x0 

0.7845538 

30 

226 

37  34-7 

4  36-66 

-25-9 

4-X 

2  35-7 

-3.8t 

0.7330539 

0.7860265 

0.7874488 

84 

226 

56     X.6 

4  36.79 

26.0 

2    20.4 

S.85 

O.732987X 

0.7888202 

0.790X40X 

28 

227 

X4  28.7 

436.84 

26.0 

2     4-9 

S.88 

0.7329198 

0.79x4078 

0.7926228 

Oct.      2 

227 

32  5^2 

436.91 

26.x 

X  49.3 

S.9X 

0.7328520 

0.7937842 

0.79489x4 

6 

227 

5X  24.x 

4  S7.00 

26.2 

X  33.7 

3.9s 

0.7327836 

0.795944X 

0.7969417 

xo 

22^ 

9  523 

4  37.09 

-26.2 

+x 

X   17-9 

-3.96 

0.7327147 

0.7978838 

0.7987702 

M 

228 

28  20.8 

4  37.18 

26.3 

X     2.0 

3*99 

0.7326453 

0.7996007 

0.8003749 

x8 

228 

46  49.7 

4  37.«7 

26.4 

0  46.0 

4.0s 

0.7325753 

0.80x0928 

0.80x7546 

S2 

229 

5   X9.0 

437.36 

26.4 

0  29.8 

4.05 

0.7325048 

0.8023599 

a8o29o82 

26 

229 

23  48.6 

4  37.43 

26.5 

0  13.6 

4.07 

0.7324338 

0.8033993 

0.8038329 

30 

229 

42  x8.6 

4  37.54 

-26.5 

+0 

59  57.2 

-4.X0 

0.7323623 

0.8042084 

0.8045253 

Nov.    3 

230 

0  48.9 

4  37.63 

26.6 

59  40.8 

4.X3 

0.7322903 

0.8047835 

0.8049828 

7 

230 

X9  X9.6 

4  37.7* 

26.6 

59  24.2 

4.X5 

0.7322x77 

0.805x232 

0.8052044 

XX 

230 

37  50.7 

4  37.8X 

26.7 

0 

59     7.5 

4.18 

0.7321446 

0.8052266 

a8o5x897 

X5 

230 

56  22.1 

4  37.91 

26.7 

0 

58  50.8 

4.9X 

0.73207x0 

0.8050939 

0.8049393 

19 

23X 

X4  54-0 

4  38.00 

-26.8 

-H> 

58  33.9 

-4.«4 

0.7319969 

0.8047258 

0.8044533 

23 

23X 

33  26.2 

4  38.09 

26.8 

0 

58  X6.9 

4.«6 

0.7319223 

0.80412x6 

0.8037308 

27 

23X 

5x   58.8 

4  38.19 

26.8 

0 

57  59.8 

4*«9 

0.7318472 

0.8032805 

0.8027705 

Dec.     X 

232 

10  31.7 

4  38.89 

26.8 

0 

57  42.6 

4.3X 

0.73177x5 

0.8022009 

0.8015714 

5 

232 

29     5-x 

4  38.39 

26.8 

0 

57  25.3 

4.34 

0.7316953 

0.8008825 

0.8001342 

9 

232 

47  38.8 

4  38.49 

-^6.9 

+0 

57     7-8 

^••37 

0.73x6x86 

0.7993270 

0.7984610 

X3 

233 

6   X3.0 

438.58 

26.9 

0 

5^  50.3 

4.40 

0.73154x4 

0.7975367 

0.7965544 

X7 

233 

24  47-5 

438.68 

26.9 

0 

56  32.7 

4.4a 

0.7314638 

0.7955142 

0.7944165 

21 

233 

43  22.4 

438.78 

26.9 

0 

56  X4.9 

4.45 

0.7313857 

0.7932613 

0.7920488 

25 

234 

X  57-7 

438.88 

26.9 

0 

55  57.1 

4.47 

O.7313071 

0.7907791 

0.7894524 

29 

234 

20  33-5 

438.98 

-26.9 

+0 

55  39.1 

-4.50 

0.7312280 

0.788069Z 

0.7866294 

33 

234 

39     9.6 

4  39.08 

-26.9 

+0 

55  21.0 

-4.53 

0.7311484 

0.7851339 
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SATURN. 

GREENWICH  MEAN  NOON. 

Dat«w 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motioa 

RedacdoD 

to 

Orbit 

HeUocentric 
Latitude. 

Daily 
MotioxL 

Logarithm 

of 
Radius 
Vector. 

Logarithm  of  Distance     t 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

•              «            M 

4      u 

«               M 

•         t        m 

m 

Jan.     3 

255   35   12.2 

1 48.79 

-X   34-1 

+x  30  23.7 

-3.76 

X.0OX9472 

X.0385108 

X.0379298 

7 

255  42   27.3 

X  48.79 

X   34.0 

X   30     8.6 

S.77 

X.OOI9626 

X.0373104 

1.0366526 

XI 

255   49  42.5 

X  48.78 

I   33-9 

I   29  53.5 

3.77 

X.0019779 

X.0359571 

1.0352243 

15 

255   56  57.6 

X  48.78 

X   33.7 

X  29  38.4 

S.78 

X.0019931 

X.0344548 

1.0336494 

X9 

256     4   12.7 

X  48.77 

X   33.6 

X   29  23.3 

3.76 

X.0020082 

X.0328086 

I.0319331 

23 

256   II   27.8 

X  48.76 

-x  33.5 

+x  29    ■6.x 

-3.79 

X.0020232 

X.0310235 

1.0300809 

27 

256   18  42.8 

1 48.75 

X  33.4 

X  28  52.9 

3.80 

X.002038X 

X.0291057 

X.0280986 

•  31 

256  25   57.8 

X  48.75 

X   33-3 

I  28   37.7 

S.80 

X.0020528 

1.0270603 

I.0259914 

Feb.    4 

256  33   12.8 

I  48.74 

X  33.1 

X  28  22.5 

S.81 

X. 0020674 

1.0248928 

X.0237654 

8 

256  40  27.7 

X  48.73 

X   33-0 

I  28     7.3 

3.8a 

1. 00208 19 

1.0226102 

X.02 14279 

12 

256  47   42.6 

X  48.7a 

-X   32.9 

+  x  27  52.0 

-S.8a 

X. 0020963 

X.0202I97 

X.O189868 

i6 

256  54  57-5 

X  48.7a 

I   32.8 

X  27  36.7 

S-8a 

X.002JI06 

X.0177303 

1.01645x5 

20 

257     2   12.4 

X  48.7X 

X   32.6 

X  27  21.3 

3.83 

X.002I248 

Z.0151516 

x.oi 38320 

24 

257     9  27.2 

X  48.71 

I   32.5 

X   27     6.0 

S.84 

X.002I389 

X.OX24938 

X.0XXI378 

28 

257   16  42.0 

X  48.70 

X   32.3 

X  26  50.7 

S.84 

1. 002 1 529 

X.0097655 

X.0083780 

Mar.    4 

257   23   56.8 

X  48.69 

-X   32.2 

+x  26  35.3 

-3.85 

X.002I668 

X.0069768 

X.0055631 

8 

257   31    1 1.6 

X  48.69 

X   32.1 

X  26  19.9 

S.85 

1. 0021806 

1. 004 1 385 

X.0027045 

X2 

257   38   26.3 

X  48.68 

X   31.9 

I  26   4.5 

S.86 

X.002I943 

X.0012627 

0.9998148 

x6 

257  45  4I-0 

X  48.67 

X  31.8 

I  25  49.0 

3.86 

X. 0022079 

0.9983624 

0.9969073 

20 

257   52  55-7 

X  48.66 

X  3X.6 

X  25  33.6 

S.87 

X.0022213 

0-99545x2 

0-9939960 

24 

258     0   10.3 

X  48.66 

-X  3X.5 

+x  25   18.  X 

-3-88 

X. 0022346 

0.9925429 

0.99x0939 

28 

258     7  24.9 

X  48.65 

X  3X.4 

X    25      2.6 

5.88 

X. 0022478 

0.9896506 

0.9882145 

Apr.     X 

258   14   39.5 

X  48.64 

X   31.2 

X  24  47.0 

3.88 

X. 0022609 

0.9867874 

0.98537x2 

5 

258  21   54.1 

X  48.64 

X  31X 

X  24  31.5 

S.89 

X.0022739 

0.9839677 

0.9825787 

9 

258  29     8.6 

148.63 

X  30.9 

X  24  15.9 

S.89 

1.0022867 

0.9812063 

0-9798523 

13 

258   36  23.x 

X  48.6a 

-X  30.8 

+x  24     0.3 

-8.90 

X.0022994 

0.9785189 

a9772o82 

17 

258   43   37-6 

X  48.68 

X  30.6 

X  23  44.7 

S-9X 

1.0023120 

0.9759216 

0.9746614 

2X 

258   50  52.0 

X  48.6X 

X  30.4 

I  23  29.1 

S-9X 

X.0023245 

0.9734291 

0.9722268 

25 

258   58     6.5 

X  48.6X 

X  30.3 

X  23   134 

5.9a 

1.0023369 

0.9710556 

0.9699174 

29 

259     5   20.9 

X  48.60 

X  30.2 

X  22  57.7 

5.9a 

X.0023492 

0.9688138 

0.9677467 

May    3 

259  X2   35.3 

X  48.59 

-X  30.0 

+X    22    42.0 

-3.93 

X.0023615 

0.9667178 

0.9657286 

7 

259   19  49.6 

X  48.59 

X  29.8 

X    22    26.3 

393 

X.0023737 

0.9647810 

0.9638768 

XX 

259  27     4.0 

148.58 

X  29.7 

X    22    XO.5 

S.94 

X.0023857 

0.9630173 

0.9622042 

15 

239  34   X8.3 

X  48.57 

X  29.5 

X   2X   54-7 

S.95 

X.0023976 

a96i4387 

a96o722o 

X9 

239  41   32.6 

X  48.37 

X  29.4 

I    21    38.9 

3.93 

X.0024094 

0.9600553 

0.9594397 

23 

259  48  46.8 

X  48.56 

-X  29.2 

-l-X    2X    23.x 

-396 

X. 00242 10 

0.9588760 

0.9583650 

27 

259   56     X-o 

X  48.56 

X  29.0 

X    21       7.3 

S.96 

X.0024325 

0.9579076 

0.9575045 

31 

260     3   15.2 

X  48.55 

X  28.8 

I    20    51.4 

3.97 

1.0024439 

0.9571565 

0.9568644 

June    4 

260   10  29.4 

X  48.55 

X  28.7 

I   20  35-6 

3-97 

1.0024552 

0.9566287 

0.9564502 

8 

260   17  43.6 

X  48.54 

X  28.5 

X  20  19.7 

S.97 

f  X.0024665 

0.9563290 

0.9562656 

X2 

260  24  57.8 

X  48.54 

-X  28.3 

4-x   20     3.8 

-5.98 

X. 0024777 

0.9562597 

0.9563115 

x6 

260  32   1 1.9 

X  48.53 

X  28.1 

X   X9  47.9 

S.98 

X.0024887 

a95642o6 

0.9565867 

20 

260  39  26.0 

X  48.5a 

X  28.0 

X   X9  3X.9 

3*99 

1.0024996 

0.9568092 

0.9570878 

24 

260  46  40.1 

X  48.5a 

X  27.8 

X   19  X5.9 

4.00 

X.0025X04 

0.95742x8 

0.9578107 

28 

260  53   54-1 

X  48.5X 

X  27.7 

X  18  59.9 

4.00 

X.00252IO 

0-9582538 

0.9587505 

July     2 

26X     I     8.x 

1 48.SO 

-x  27.5 

+x  18  43.9 

-4-M 

I.00253I5 

0.9593001 

0.9599020 

6 

26X     8  22.x 

I  48.50 

-I  27.3 

+1  18  27.9 

-♦.ox 

X.00254I9 

0.9605548 

0.9612572 
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SATURN. 

1 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoQEitude, 

lleanEquinoB 

of  Date. 

Daily 
Motion. 

Radnction 

to 

Orbit 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Loffaritlim  of  Distance 
from  Barth—               | 

At  Date. 

At  Interme- 
diate Date. 

•       /       « 

t     m 

f       m 

•         1        m 

m 

July    a 

261     X     8.x 

I  48.50 

-I    27.5 

+x   18  43.9 

— 4.OX 

X.0025315 

0-959300I 

0.9599020 

6 

261     8  22.x 

I  4B.SO 

X    27.3 

X  18  27.9 

4.OX 

X.0025419 

0.9605548 

0.9612572 

xo 

26x   X5  36.x 

I  48.49 

X  27.x 

X  x8  XX.8 

4.OX 

1.0025522 

0.9620082 

0.9628067 

X4 

261  22  50.x 

I  48.49 

X  26.9 

X  X7  55.7 

4.0a 

X.0025624 

0.9636510 

0.9645393 

x8 

261   30     4.0 

148.48 

X  26.7 

X  X7  39.7 

4.0a 

1.0025725 

0.9654703 

0.9664427 

22 

261   37  x8.o 

148.48 

-X  26.5 

+x  X7  23.6 

-4.09 

1.0025826 

0.9674546 

0.9685043 

26 

261  44  31.9 

I  48.47 

X  26.3 

X  X7     7.5 

4.03 

1.0025925 

0.9695903 

0.97071 12 

30 

261  5x  45.7 

I  4B.47 

X  26.1 

X  16  51.3 

4.ot 

X.0026023 

0.9718653 

0.9730512 

Aug.    3 

26x  58  59.6 

148.46 

I  25.9 

X  x6  35.x 

4.05 

1.0026x20 

0.9742670 

0.9755x10 

7 

262     6  13.4 

148.46 

I  25.7 

X  x6  X8.9 

4.09 

X.00262X5 

0.9767812 

0.9780758 

XX 

262   X3  27.2 

X  48.45 

-X  25.6 

+x   16     2.7 

-^♦.06 

X.0026309 

0.9793928 

0.9807306 

X5 

262  20  41.0 

X  48.4s 

X  25.4 

X  X5  46.5 

4.06 

X.0026402 

0.9820870 

O.983460X 

19 

262  27  54.8 

X  48.44 

X  25.2 

X  X5  30.x 

4.06 

X. 0026494 

0.9848481 

0.9862494 

23 

262  35     8.6 

X  48.44 

X  25.0 

X  X5  X3.9 

4.07 

X.0026585 

0.9876623 

0.9890853 

27 

262  42  22.3 

148.43 

X  24.8 

X  X4  57.7 

4.07 

X.0026675 

0.9905167 

0.9919547 

31 

262  49  36.1 

X  48.49 

-X  24.6 

+x  X4  41.4 

-^.07 

X.0026763 

0.9933978 

0.9948443 

Sept.   4 

262  56  49.8 

X  48.4a 

X  24.4 

X   14  25.x 

4.06 

i.oo2'685x 

0.9962925 

0.9977407 

8 

263     4     3.5 

X  48.4a 

X  24.2 

X  X4     8.7 

4^ 

X.0026938 

0.9991870 

1.0006296 

X2 

263  XX   X7.I 

X  48.4X 

X  23.9 

X   13  52.3 

4.X0 

^.0027024 

1.0020672 

X.0034982 

x6 

263  18  30.8 

1 48.41 

1  23.7 

X   13  35-9 

4*xo 

X.0027109 

1.00492 12 

X.0063346 

20 

263  25  44.4 

I  48.41 

-X  23.5 

+x   X3  X9.5 

-n^-xx 

1.0027192 

1.0077372 

X.0091279 

^4 

263  32  58.0 

X  48.40 

X  23.3 

X   X3     3.x 

4.XX 

X.0027274 

1.0105054 

I.01 18682 

28 

263  40  X1.6 

X  48.40 

X  23.0 

X    X2    46.6 

4.XX 

X.0027355 

1.0x32x53 

1.0145454 

Oct.     2 

263  47  25.2 

X  48.40 

X    22.8 

X    X2    30.2 

4.za 

X.0027435 

1.0158572 

X.0171492 

6 

263  54  38.8 

X  48.39 

X    22.6 

I    X2    X3.7 

4-" 

1.00275 I 3 

X.0184203 

1. 0196695 

xo 

264     X  52.4 

X  48.39 

—X  22.4 

+x  XX  57.2 

^••M 

1.0027590 

1.0208956 

1.0220973 

14 

264     9     5.9 

X  48.38 

X    22.2 

X  XI  40.7 

4.XS 

1.0027666 

1.0232737 

X.0244239 

x8 

264   x6   19.4 

X  48.38 

X  21.9 

X  XX  24.2 

4.X5 

1.0027742 

1.0255473 

1.0266432 

22 

264  23  32.9 

X  48.38 

X  2X.7 

X  XX     7.6 

4.14 

1.00278 17 

1.0277106 

X. 0287484 

26 

264   30  46.4 

X  48.37 

X  21.5 

X  xo  51.0 

4.X4 

1.0027891 

1. 0297561 

1.0307330 

30 

264  37  59-9 

I  48.37 

-X  21.3 

+x   xo  34.4 

-4.X5 

X.0027964 

1.0316782 

X.0325907 

Nov.    3 

264  45   13.4 

I  48.37 

X    21. X 

I   xo  17.8 

4.15 

X.0028035 

1.0334698 

I.0343I47 

7 

264  52  26.8 

X  48.36 

X  20.8 

I    10       1.2 

4.X6 

X.0028105 

X.0351249 

1.0358996 

XX 

264  59  40.3 

X  48.36 

X  20.6 

I     9  44.6 

4.X6 

X.0028174 

1.0366384 

I.03734IO 

15 

265     6  53.7 

X  48.35 

X  20.3 

I     9  27.9 

4.16 

X. 0028242 

1.0380068 

1.0386354 

19 

265   14     7.1 

X  48.35 

—X  20.1 

+1     9  ".3 

-4.17 

1.0028309 

1.0392265 

1.0397797 

23 

265   21   20.5 

1 48.35 

X  X9.9 

I     8  54.6 

4.X7 

X.0028375 

1.0402947 

I.04077II 

27 

265  28   33.8 

X  48.34 

X    X9.6 

X     8  37.9 

4.X8 

X.0028440 

1.0412085 

I.041606I 

Dec.     I 

265  35  47.2 

X  48.34 

X   19.4 

X     8  21.1 

4.19 

1.0028504 

X.0419638 

X.04228II 

3 

265  43     a6 

X  48.34 

X   19. 1 

I     8     4.4 

4. 19 

X.0028566 

1.0425580 

I.042794I 

9 

265  50  13.9 

X  48.3s 

-X   18.9 

+x     7  47-6 

-4.ao 

1.0028627 

1.0429895 

1.043 1437 

13 

265  57  27.2 

X  48.33 

X   18.7 

X     7  30.8 

4*90 

X.0028687 

1-0432573 

X.0433299 

X7 

266     4  40.5 

X  48.33 

X   18.4 

X     7  I4-0 

4.ao 

1.0028746 

1.0433617 

1.0433526 

2X 

266  IX  53.8 

148.3a 

X   18.2 

X     6  57.2 

4*90 

X.0028804 

1.0433026 

I.0432II5 

25 

266  X9    7.x 

X  48.3a 

X   17-9 

X     6  40.4 

4.tx 

X.0028861 

1.0430794 

1.0429063 

29 

266  26  2a4 

X  48.3a 

-X  17.7 

+1     6  23.5 

-4-ax 

X. 00289 16 

1.042692 X 

X.0424369 

33 

266  33  33.7 

I  48.31 

-X  X7.5 

+x     6     6.7 

^.aa 

X. 0028970 

1.0421406 

262 
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1                                                                 URANUS. 

GREENWICH  MEAN  NOON. 

Data. 

Lonsitude, 

llaanEquiiioz 

of  Data. 

Dally 
Ifotloo. 

RadactloB 

to 

OiUt 

Haliocantrio 
Latitude. 

Daily 
MotiOL 

LiOffarithm 

of 

Radina 

Vector. 

Logarithm  of  Distanca 
fromBazth. 

At  Date. 

At  Intermo- 
diate  Date. 

•      «      « 

• 

m 

•       «           m 

«f 

Jan.     7 

244  X9  43-8 

4S.«» 

-30 

+0    7    26.5 

-0.58 

X. 2770881 

1.2936x20 

I.2925941 

X5 

244  25  32.6 

49-9 

2.9 

0   7    ax.9 

0.58 

1.27712x7 

I.2915008 

1.2903366 

23 

244  31  2X.3 

49.9t 

2.9 

0    7    X7.3 

•.58 

X.2771554 

X.2891072 

1.2878 171 

31 

244  37     9-9 

4S.9t 

2.9 

0    7     X2.6 

0.58 

X.2771890 

X.2864720 

1.2850764   i 

Feb.    8 

244  42  58.5 

48-57 

2^ 

0    7     8.0 

•.58 

1.2772226 

X.2836368 

1.2821592   1 

i6 

244  48  47-0 

4S-S7 

-«.8 

+0    7      3.4 

-«.58 

X.2772562 

X.2806510 

1.2791193   . 

24 

244  54  35-5 

4S.S6 

2.8 

0    6    58.7 

0.S8 

X.2772899 

1.2775710 

X.2760X31    • 

Mar.    4 

245     0  24.0 

4S*SS 

2.8 

0    6    54.X 

•.58 

1-2773235 

1.2744528 

1.272897s 

12 

245     6  X2.4 

4S-SS 

2-7 

0    6    49.4 

0.58 

X-2773571 

X.2713541 

X.2698330 

SO 

245    X2      0.7 

4S.54 

«-7 

0    6    44.8 

0.58 

1.2773908 

1.2683385 

X.26688X9 

28 

245  X7  49.0 

4S.54 

-4.7 

+0    6    40.2 

-0,38 

1.2774244 

X.2654688 

1.264x061 

Apr.    5 

245  23  37.3 

43*53 

S.6 

0    6    35,5 

0.58 

1.2774580 

1.2628010 

1.26156x2 

13 

245  29  25.5 

4S-9> 

a.6 

0    6    30.9 

0.38 

I.2774917 

1.2603936 

X.2593050 

11 

245  35  136 

4S-SX 

2.6 

0    6    26.2 

0.98 

1.2775254 

1.2583012 

X.2573871   1 

•9 

245  41     x-7 

4S-SX 

a.6 

0    6    2X.6 

0.58 

X.2775590 

1.2565679 

1.2558480 

May    7 

245  4C  49.7 

4S.30 

-•.5 

+0    6    16.9 

-«.58 

1.2775927 

1.2552313 

1.2547222 

15 

245  52  37-7 

43.50 

«.5 

0    6    X2.3 

0.58 

Z.2776264 

1.2543238 

1.254038 I 

23 

245  58  25.6 

43.49 

2.5 

0    6      7.6 

0.58 

1.277660X 

1.2538657 

X.2538077 

31 

246     4  13.5 

43.48 

2.4 

0    6      3.0 

0.98 

1.2776938 

Z.2538640 

1.2540347 

Jana    8 

246  xo     1*4 

43.48 

2.4 

0    5    58.3 

0.58 

1.2777274 

X.2543188 

1.2547150 

16 

246  X5  49.1 

43.47 

-2.4 

+0    5    53.7 

-0.58 

I.277761X 

1.2552206 

X.2558319 

24 

246    2X    36.8 

4S.4tf 

2.3 

0    5    49.1 

•.58 

X.2777948 

X.2565452 

X.2573564 

July     2 

246  27  24.5 

43.4tf 

2.3 

0    5    44.4 

0.58 

Z.2778284 

1.25826x5 

X.2592556 

lO 

246    33    X2.2 

4S-4S 

2.3 

0    5    39^8 

0.38 

X.277862Z 

1.2603336 

1.2614893 

i8 

246  38  59-7 

49^4 

.  a.2 

0    5    35.X 

0.98 

1-2778957 

1.262716X 

X.2640067 

26 

246  44  47.3 

43.44 

-a.2 

-K>    5    30.5 

-0^98 

1.2779294 

1-2653552 

X.2667553    I 

Anf .    3 

246  50  34-7 

43.43 

a.2 

0    5    25.8 

•.58 

1.2779630 

1.2682001 

X.2696826 

IX 

246  56  22.x 

43.43 

a.x 

0    5    21.2 

•.58 

X.2779967 

1.2711952 

X.2727304 

X9 

247     2     9.5 

43.4« 

2.1 

0    5     16.5 

0.98 

1.2780303 

1.2742806 

x.275839a 

27 

247     7  56.8 

43.41 

a.x 

0    5    XI.8 

•.58 

1.2780638 

1.2773996 

X.2789553 

Sept.   4 

247  13  44- X 

43.41 

-2.0 

+0    5     7.2 

-^58 

1.2780974 

1.2804991 

1.2820242 

xa 

247  19  31-3 

43.40 

a.o 

0    5     2.5 

•.58 

X.2781310 

X-2835237 

X.28499X3 

so 

247  25  18.5 

43*30 

a.o 

0    4    57-9 

•.58 

1.278 1646 

1.28642x0 

X.2878078 

s8 

247  31     5-6 

43.39 

a.o 

0    4    53.2 

0.98 

I.2781981 

1.2891462 

1.2904309 

Oct     6 

247  3«  52.7 

43.38 

1-9 

0   4    48.6 

0.98 

I.2782317 

1.2916560 

1.2928 162 

14 

247  42  39-7 

43.37 

-1.9 

-H>    4    43.9 

-«w58 

1.2782652 

1.2939078 

X.2949264 

22 

247  48  26.7 

43-37 

X.9 

0    4    39.3 

0.58 

1.2782988 

1.2958686 

1.296731a 

SO 

247  54  13.^ 

48-36 

1.8 

0    4    34.6 

a58 

1.2783323 

1.2975104 

X.2982028 

Not.    7 

248     0    a5 

48.36 

X.8 

0    4    30.0 

^^ 

X.2783659 

1.2988062 

X.2993X7X   1 

X5 

248     5  47.3 

43-3S 

X^ 

0    4    25.3 

0.98 

1.2783993 

1.2997346 

X.3000573 

23 

248  XI  34.0 

48*84 

-x.8 

-H>    4    20.7 

-0.58 

1.2784329 

X.3002840 

X.3004136 

Dae.    I 

248  17  20.7 

43.94 

x-7 

0    4    x6.o 

0.58 

1.2784665 

1.3004452 

X.3003779  1 

9 

248  23     7.4 

43.38 

x-7 

0    4    XX.4 

asS 

1.2785000 

1.3002123 

X.299949Z 

17 

248  28  54.0 

43*8t 

x-7 

0    4      6.7 

0.38 

1-2785335 

1.2995894 

1.2991347 

«5 

248  34  40-5 

4l-8t 

1.6 

0    4       2.X 

•.58 

I.2785671 

1.2985863 

1.2979458 

33 

248  40  27^ 

48.81 

-X.6 

■H>    3    57.4 

-0.9B 

1.2786006 

1.2972150 
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NEPTUNE 

■ 

GREENWICH  MEAN  NOON. 

Dum, 

Heliocentric 

Longitude, 

Mean  £quinoz, 

of  Date. 

Daily 
Motion. 

to 
Orbit 

HeUocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance 
from  Earth. 

At  Date. 

At  Interme- 
diate Date. 

•      «      « 

«f 

m 

•       «       « 

m 

Jan.     7 

83   30  43.9 

91.93 

-49.6 

-z  z8  Z7.7 

40.46 

Z.4751873 

I.4619167 

1.4623782 

X5 

83   33   39-3 

ax.9s 

49.6 

z   z8   Z4.0 

0^46 

Z.4751887 

Z.4629050 

1-4634939 

23 

83  36  34-6 

8X.93 

49.6 

z   z8  X0.4 

0.46 

Z.4751900 

Z.4641408 

z. 4648422 

31 

83   39  30.0 

ax.ga 

49.6 

z   z8     6.7 

0.46 

1.475x915 

X.4655939 

Z.4663923 

Feb.     8 

83  42   25.4 

ax.ga 

49.6 

z   z8     3.0 

0.46 

I.4751929 

Z.4672326 

Z.4681107 

i6 

83  45  20.7 

sz.g3 

-49.6 

-z  Z7  59.3 

-HM6 

X.4751943 

Z.46902Z3 

Z.4699592 

34 

83  48   16.1 

ax.ga 

49.6 

X   17  55-6 

0.46 

X.475X957 

Z.4709Z95 

Z.4718973 

Mar.    4 

83  51   ".4 

ai-ga 

49.6 

X   17  5X.9 

0.46 

I.475197X 

Z.4728879 

Z.4738866 

la 

83  54     6.8 

ax.9a 

49.6 

z   Z7  48.2 

0.4tf 

Z.4751985 

Z.4748884 

Z.4758881 

20 

83  57     2.1 

az.ga 

49.6 

X   X7  44.4 

tt.4tf 

Z.4752000 

z. 47688 zo 

Z.4778622 

28 

83  59  57-4 

ax^ 

-49.6 

-z   Z7  40-7 

4«b4« 

X.4752014 

Z.4788278 

X.4797735 

Apr.     5 

84     2  52.8 

n^ 

49.6 

X   X7  37.0 

0.47 

Z.4752028 

Z.4806954 

I.4815894 

13 

84     5  48.1 

ax.9a 

49.6 

X  X7  33-3 

0.47 

X.4752043 

Z.48245J8 

Z.4832786 

21 

84     8  43.4 

ai^ 

49.6 

z  Z7  29.6 

0.47 

X.4752057 

Z.4840669 

Z.4848Z33 

29 

84  11   38.7 

ai.9Z 

49.6 

z  Z7  25.8 

0.47 

Z.4752072 

X.4855X56 

Z.48617ZZ 

May    7 

84  14  34.0 

ax.91 

-49.6 

-z  Z7  22.Z 

40.47 

Z.4752087 

Z.4867774 

1.48733x6 

X5 

84  17  29.4 

ax.91 

49.7 

z  Z7  18.4 

0-47 

Z.4752ZOZ 

Z.4878322 

Z.4882769 

23 

84  20  24.7 

ax.91 

49.7 

X  Z7  14.6 

0.47 

Z.4752ZZ6 

Z.4886649 

Z.4889947 

31 

84  23  19.9 

ai.91 

49-7 

z  zy  10.9 

0-47 

1.475213Z 

1.4892654 

Z.489476Q 

June    8 

84  26   Z5.2 

ax.91 

49-7 

z  X7     7-2 

0.47 

Z.4752146 

Z.4896259 

X.4897Z39 

x6 

84  29  Z0.5 

ai.9i 

-49.7 

-X  17     3.4 

4«b47 

Z.475216Z 

X.4897403 

Z.489705O 

24 

84  32     5.8 

az.91 

49.7 

X  16.59.7 

0.47 

Z.4752Z77 

1.4896085 

Z.4894512 

July     2 

84  35     ix 

ax^ 

49.7 

X  16  55.9 

0.47 

Z.4752Z92 

X.4892337 

Z.4889563 

lO 

84  37  56.4 

ax.91 

49-7 

z   z6  52.  z 

o^7 

Z.4752207 

Z.4886203 

Z.4882264 

z8 

84  40  5Z.6 

ax.91 

49-7 

z   16  48.4 

0.47 

Z.4752223 

Z.4877766 

Z.4872728 

26 

84  43  46.9 

ax.9x 

-49.7 

-z   z6  44.6 

4^.47 

Z.4752238 

Z.4867Z68 

Z.486Z102 

Aug.    3 

84  46  42.2 

ax.9x 

49.7 

z   z6  40.8 

0.47 

z.475a254 

X.4854554 

Z.484754Z 

IZ 

84  49   37.4 

ax.9z 

49.7 

z   z6  37.Z 

••47 

Z.4752270 

Z.4840097 

Z.4832251 

19 

84   52   32.7 

ax.9i 

49.7 

X   x6  33.3 

0.47 

Z.4752286 

1.4824035 

Z.4815479 

27 

84  55  27.9 

ax.9X 

49-7 

z   z6  29.5 

0.47 

1.4752302 

Z.4806619 

X.4797485 

Sept.    4 

84  58  23.2 

az.9X 

-49.7 

-z   z6  25.7 

40.47 

Z.4752318 

Z.4788Z19 

X.4778556 

Z2 

85     z   Z8.4 

ax.90 

49-7 

z   z6  22.0 

0.47 

X.4752334 

Z.4768844 

Z.4759028 

20 

85     4   13.6 

ax.90 

49.7 

z   z6  18.2 

0.47 

X.4752350 

Z.4749149 

X.4739250 

28 

85     7     8.9 

ai.90 

49.7 

z   z6  14.4 

<M7 

Z.4752366 

Z.4729378 

X.47X9574 

Oct.     6 

85   xo     4.Z 

ax.90 

49.7 

z   z6  10.6 

••47 

X.4752383 

Z.4709893 

Z.4700387 

M 

85   12  59.3 

ax.90 

-49.7 

-z   z6     6.8 

40.48 

1.4752399 

Z.4691Z01 

z.4682o8o 

22 

85   15  54-5 

ax.90 

49.7 

z   z6     3.0 

0.48 

Z.47524Z6 

X.4673372 

Z.4665023 

30 

85   x8  49.8 

ax.90 

49.7 

X   X5  59.2 

0.48 

X.4752432 

Z.4657079 

Z.4649586 

Nov.    7 

85  2X  45.0 

ax.90 

49.7 

X   15  55.4 

0^ 

Z.4752449 

Z.4642585 

Z.4636124 

15 

85  24  40.2 

ax.90 

49-7 

z   Z5  5Z.6 

0.48 

Z.4752466 

Z.4630234 

Z.462495Z 

23 

85  27  35.4 

ax.90 

-49.7 

-X   X5  47.7 

40.48 

Z.4752483 

Z.462030Z 

Z.46Z63Z7 

Dec.     X 

85  30  30.6 

ax.90 

49.7 

I   15  43.9 

0.48 

Z.4752500 

Z.46Z3022 

Z.46Z0445 

9 

85  33  25.8 

ax.90 

49.7 

I   X5  40.x 

0.48 

Z.47525Z7 

Z.4608595 

Z.460749Z 

X7 

85    36    2Z.O 

ax.90 

49.7 

I   Z5  36.3 

0.48 

X.4752534 

Z.4607Z30 

Z.46075Z8 

25 

85  39  i6.a 

ax.90 

49.7 

X   15  32.5 

0.48 

X.4752552 

1.4608651 

Z.4610530 

33 

85  42  ZZ.4 

ax.90 

-49.7 

-z   Z5  28.6 

40.48 

X.4752569 

Z.46Z3143 
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FOR  GREENWICH  MEAN  NOON  AJ^D  MIDNIGHT. 

1 

X 

Reduc. 

to 
Mean 

Y 

Redua 

to 
Mean 

z 

I 
Reduc 

to 
Mean 

Date. 

Trae  Equinox. 

Bq'xof 
Jan.  a 

Eq'x  of 
Jan.  a 

Ttne  Equinox. 

Eq'x  of 
Jan.  a 

NOM. 

Midnsgkt. 

Nixm, 

N0on, 

Midnigki. 

N00H, 

N0^ 

Midnight. 

JVmw. 

Jan.  X 

40.1862058 

40.1947851 

-827 

-O.88569Z2 

-0.8841393 

-Z64 

-0.3842407 

-0.3835676 

-  22 

2 

0.2033496 

0.21 18987 

832 

0.8825187 

0.8808295 

Z79 

0.3828647 

0.382 I 3 19 

29 

3 

0.2204319 

0.2289487 

837 

0.8790717 

0.8772456 

X95 

0.3813694 

0.3805771 

36 

4 

0.237448Z 

0.2459288 

842 

0.87535 XX 

0.8733884 

211 

0.3797552 

0.3789037 

43 

5 

0.2543906 

0.2628334 

846 

0.8713577 

0.8692593 

227 

0.3780226 

0.3771 122 

50 

6 

+0.2712562 

+0.2796581 

•-850 

-0.8670930 

>  0.8648588 

-243 

-^.3761723 

-0.3*752028 

-  57 

7 

0.2880385 

0.2963968 

854 

0.8625570 

0.8601880 

259 

0.3742039 

0.373x759 

64 

8 

0.3047321 

0.3130440 

857 

0.85775x9 

0.8552482 

275 

0.372 I 187 

0.37x0323 

72 

9 

0.3213313 

0.3295939 

860 

0.8526776 

0.8500406 

291 

0.3699169 

0.3687726 

79 

xo 

0-3378309 

0.3460418 

863 

0.8473373 

0.8445675 

307 

0.3675994 

0.3663974 

86| 

zx 

+0.3542257 

+0.3623819 

^64 

-0.8417317 

-0.83883OZ 

-324 

-0.3651668 

-0.3639076 

-  93 

12 

0.3705097 

0.3786084 

865 

0.8358628 

0.832830Z 

341 

0.3626200 

0.3613041 

100 

13 

0.3866772 

0.3947x60 

866 

0.8297324 

0.8265699 

358 

0.3599600 

0.3585878 

Z07 

u 

0.4027239 

0.4106999 

867 

0.8233430 

0.8200519 

375 

0.3571876 

0.3557596 

XX5 

X5 

0.4186437 

0.4265547 

868 

0.8166970 

a8i32782 

392 

0.3543040 

0.3528207 

122  j 

z6 

40.4344321 

+0.4422753 

^67 

-0.8097960 

-0.8062510 

-409 

-<>-35i3099 

-0.34977X9 

-Z30 

17 

0.4500839 

0.4578572 

866 

0.8026434 

0.7989733 

426 

0.3482069 

0.3466X47 

X37 

i8 

0.4655945 

0.4732948 

865 

0.7952414 

0.7914478 

444 

0.3449957 

0.3433500 

X45 

X9 

0.4809580 

0.4885840 

864 

0.7875928 

0.7836769 

461 

0.3416777 

0.3399790 

152 

20 

0.4961717 

0.5037204 

863 

0.7797003 

0.7756635 

479 

0.338254X 

O.336503X 

160 

21 

40.5112296 

+0.5186989 

-861 

-0.7715667 

-0.7674104 

-496 

-0.3347261 

-0.3329233 

.167 

22 

0.5261278 

0.5335160 

858 

0.7631951 

0.7589209 

514 

0.3310948 

0.3292408 

X75 

23 

0.5408629 

0.5481673 

854 

0.7545882 

0.7501971 

53X 

0.32736x5 

0.3254569 

X83 

24 

0.5554292 

0.5626486 

850 

0.7457482 

0.7412419 

549 

0.3235272 

0.3215726 

191 

25 

0.5698246 

0.5769560 

845 

0.7366787 

0.7320586 

566 

0.3x95933 

0.3175893 

X99 

26 

4-0.5840428 

+0.5910848 

-840 

-0.7273822 

-0.7226497 

-584 

-0.3155608 

-0.3135080 

-207  j 

27 

0.5980813 

0.6050318 

835 

0.7178616 

0.7130182 

602 

0.31143x3 

0.3093303 

2Z5 

28 

0.6119356 

0.6187926 

830 

0.7081200 

0.7031669 

620 

0.3072056 

0.3050570 

223  ' 

29 

0.6256021 

0.6323635 

824 

0.6981596 

0.6930984 

638 

0.3028848 

0.3006891 

231 

30 

0.6390765 

0.6457403 

818 

0.6879836 

0.6828158 

656 

0.2984702 

0.2962282 

239  1 

3X 

+0.6523547 

+0.6589192 

-«ZI 

-0.6775948 

-0.6723218 

-674 

-0.2939634 

-0.2916758 

-447  1 

Feb.  I 

0.6654331 

0.6718959 

803 

0.6669966 

0.6616196 

69X 

0.2893657 

0.2870328 

255 

2 

0.6783070 

0.6846662 

795 

0.656 19 1 3 

0.6507122 

709 

0.2846775 

a2823004 

263 

3 

0.6909727 

0.6972264 

786 

0.6451827 

0.6396033 

726 

0.27990x5 

0.2774807 

27X 

4 

0.7034265 

0.7095725 

777 

0.6339739 

0.6282952 

743 

0.2750383 

0.2725744 

279 

5 

+0.7156638 

+0.7216999 

-767 

-0.6225677 

-0.6167920 

-760 

-0.2700895 

-0.2675835 

-286 

6 

0.7276803 

0.7336049 

757 

0.6109684 

0.605097a 

777 

0.2650567 

0.2625092 

294 

7 

0.7394729 

0.7452838 

747 

0.5991790 

0.5932143 

794 

0.2599414 

0.2573535 

30a 

8 

0.7510371 

0.7567323 

737 

0.5872037 

0.5811476 

8x0 

0.2547456 

0.2521180 

3x0  I 

9 

0.7623693 

0.7679475 

726 

0.5750464 

0.5689007 

826 

0.2494707 

0.2468041 

317 

10 

+0.7734663 

+0.7789248 

^M 

-0.5627109 

-0.5564774 

-842 

-0.2441185 

-0.2414139 

-325 

ZI 

0.7843229 

0.7896608 

702 

0.5502009 

0.5438819 

858 

0.2386907 

0.2359493 

332 

Z2 

0.7949378 

0.8001533 

689 

0.5375212 

0.531119Z 

873 

0.2331899 

0.2304124 

340 

13 

0,8053070 

0.8103982 

676 

0.5246762 

0.5181929 

888 

0.2276171 

0.2248045 

347 

X4 

0.8154268 

0.8203926 

662 

0.5116698 

0.5051077 

903 

0.2219747 

0.2191279 

335 

X5 

+0.8252950 

+d.830i336 

-648 

-0.4985068 

-0.4918679 

-918 

-0.2162643 

-0.2133843 

-362} 

x6 

1 

+0.8349081 

+0.8396184 

-634 

-0.4851915 

-0.4784784 

-933 

-0.2104881 

-0.2075759 

-369! 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

DtB.]; 

Ttoe  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.o. 

True  Equinox. 

Eq'x  of 
Jan.  a 

ATAFit. 

Midnight, 

Nptm. 

Noon. 

Midnight, 

Noon. 

Noon, 

Midnight, 

Noon. 

Feb.  i6 

+0.8349081 

40.8396184 

-634 

-0.485x9x5 

-0.4784784 

-933 

-0.2 I 04881 

-0.2075759 

-369 

17 

0.8442642 

0.8488451 

6x9 

0.4717288 

0.4649431 

947 

0.2046480   0.20x7045 

376 

z8 

0.8533608 

0.8578x11 

604 

0.458122X 

0.4512665 

961 

0.1987459 

O.X957720 

383 

19 

0.8621956 

0.8665142 

589 

0.4443768 

0.4374536 

975 

0.1927832 

ai8978ox 

390 

20 

0.8707664 

0.8749521 

573 

0.4304973 

0.4235082 

989 

0.1867625 

0.1837308 

397 

21 

+0.8790710 

+0.8831227 

-557 

-0.4x64871 

-0.4094346 

— X002 

-O.X806851 

-0.1776258 

-403 

22 

0.8871071 

0.8910240 

541 

0.40235x2 

0.3952374 

X015 

0.1745532 

0.1714674 

4x0 

23 

0.8948733 

0.8986548 

524 

0.3880937 

0.3809210 

1028 

0.1683686 

a  1652571 

4x7 

24 

0.9023681 

0.9060126 

507 

0.3737195 

0.3664895 

X04X 

0.162x330 

0.1589966 

423 

25 

0.9095883 

0.9130953 

489 

0.3592316 

0.35x9466 

1054 

0.1558482 

0.X526879 

429 

26 

+0.9165332 

+O.9199018 

-471 

-0.3446349 

-0.3372972 

-1066 

-0.1495x59 

-0.X463326 

-436 

27 

0^9232009 

0.9264301 

453 

0.3299338 

0.3225454 

X078 

0.143x382 

0.1399329 

442 

28 

0.9295893 

0.9326781 

435 

O.3151323 

0.3076950 

X089 

O.1367168 

0.1334902 

•   448 

Mar.  I 

0.9356963 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 
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878 

29 

0.8045437 

0.7993325 

1623 

0.5336201 

0.5399726 

2071 

0.2314964 

0.2342523 

867 

30 

0.7940604 

0.7887276 

1665 

0.5462842 

0.5525547 

2048 

0.2369904 

0.2397x06 

856 

31 

-0.7833347 

-0.7778823 

-X707 

-0.5587835 

-0.5649698 

+2024 

-0.2424125 

-0.2450960 

4-845 

Nov.  X 

0.7723705 

0.7667998 

X748 

0.571x134 

0.5772x35 

2000 

0.2477610 

0.250407X 

833 

2 

0.761 1707 

0.7554834 

X789 

0.5832698 

0.58928x5 

1976 

0.2530342 

a25564X9 

821 

3 

0.7497384 

0.7439363 

X830 

.0.5952484 

O.60XX699 

X951 

0.2582299 

0.2607984 

809 

4 

0^7380774 

0.7321622 

1870 

0.6070454 

0.6128745 

X926 

O.263347X 

0.2658754 

797 

5 

-0.72619x2 

-0.7201650 

-19x0 

-0.6186566 

-0.6243913 

+X900 

-0.2683832 

-0.2708706 

+  7«4 

6 

0.7140839 

0.7079486 

1950 

0.6300780 

0.6357168 

X873 

0.2733373 

0.275783X 

771 

7 

0.7017594 

0.6955166 

1989 

0.6413068 

0.6468475 

1845 

0.2782077 

0.2806x09 

758 

8 

a68922io 

O.682873X 

2028 

0.6523384 

0.6577796 

x8x7 

0.2829927 

-  0.2853526 

744 

9 

a6764732 

0.6700219 

2067 

0.663x701 

0.6685098 

X788 

0.2876909 

0.2900070 

730 

XO 

-0.6635198 

-0.6569675 

-<8I05 

-0.6737983 

-0.6790350 

+X759 

-0.2923009 

-0.2945725 

4  715 

XX 

0.6503655 

0.6437141 

2143 

0.6842x96 

0.6893518 

1730 

0.29682x5 

0.2990477 

700 

X2 

0.6370138 

0.6302653 

2x80 

0.6944313 

0.6994576 

1700 

0.30125x2 

0.3034317 

685 

X3 

0.6234690 

0.6166254 

22x7 

0.7044302 

0.7093493 

1670 

0.3055889 

0.3077228 

670 

X4 

0.609735X 

0.6027987 

2253 

0.7x42142 

0.7190242 

1639 

0.3098332 

a 31 19200 

655 

X5 

-0.5958164 

-0.5887889 

-2289 

-0.7237790 

-0.7284785 

+1607 

-0.3139828 

-0.3x602x7 

+  639 

x6 

-0.58 17 167 

-0.5746004 

-2325 

-0.7331223 

-0.7377x04 

+X575 

-0.3x80364 

-0.3200270 

+  625 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redac. 

to 
Mean 

Y 

Reduc 

to 
Mean 

.z 

Reduc. 

to 
Mean 

Data 

Trne  Equinox. 

Eq'x  of 
Jan.  a 

Ttne  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  a 

Noon, 

Midnighi, 

Noon. 

Noon, 

Midnight. 

Noon. 

Noon, 

Midnighi, 

Noon. 

N0V.X6 

-O.58Z7Z67 

-0.5746004 

-2325 

-0.7331223 

-0.7377104 

+1575 

-0.3180364 

-0.3200270 

+623 

17 

0.5674404 

0.5602369 

2360 

0.7422423 

0.7467x78 

X542 

0.3219933 

0.3239351 

606 

z8 

0.5529906 

O.545702X 

2394 

0.751 1364 

0.7554976 

X508 

0.3258522 

0.3277443 

589 

19 

0.5383720 

0.53x0008 

2427 

O.75980ZZ 

0.7640462 

\An'^ 

O.3296115 

0.3314534 

572 

20 

0.5235889 

0.5x61367 

2460 

0.7682329 

0.77236x8 

1436 

0.3332700 

0.33506x4 

555 

az 

-0.5086447 

-O.501II36 

-2493 

-0.77643x8 

-0.7804422 

+X400 

-0.3368272 

-0.3385673 

+537  ' 

22 

0.4935438 

O.485936Z 

2525 

0.7843930 

0.7882836 

1363 

0.3402815 

0.3419695 

5x9 

23 

0.4782909 

0.4706084 

2556 

0.792 xz 38 

0.7958834 

X326 

0.3436313 

0.3452667 

50X 

24 

0.4628894 

0.4551345 

2587 

0.7995922 

O.80324OX 

X288 

0.3468758 

0.3484583 

483 

25 

0.4473441 

O.439519I 

2617 

0.8068263 

0.8x03503 

X249 

0.350014Z 

0.3515428 

465 

26 

-O.43Z6598 

-0.4237664 

-2647 

-o.8z38x2x 

-0.8x72110 

+X2IO 

-0.3530445 

-0.3545x89 

+446 

27 

0.4158399 

0.4078813 

2676 

0.8205470 

0.8238x97 

XX69 

0.3559659 

0.3573855 

427 

28 

0.3998908 

0.3918690 

2705 

0.8270288 

0.8301745 

XX28 

0.3587775 

O.3601418 

408 

29 

0.3838x67 

0.3757342 

2733 

0.8332560 

0.8362727 

1087 

O.36Z4782 

0.3627866 

389 

30 

0.3676225 

O.359482Z 

2760 

0.8392247 

0.842 IX 17 

XO46 

0.3640669 

0.3653190 

370 

Dec  X 

-o.35X3i3<5 

-O.343II78 

-2786 

-0.8449335 

-0.8476898 

+ZOO5 

-0.3665428 

-0.3677381 

+350 

2 

0.3348953 

0.3266468 

28x2 

0.8503802 

0.8530043 

963 

0.3689048 

a 3700428 

330 

3 

a3z83728 

0.3 10074 Z 

2836 

0.8555620 

0.8580535 

920 

O.37X152Z 

0.3722324 

3x0 

4 

0.30175Z4 

0.2934053 

2860 

0.8604783 

0.862836Z 

877 

0.3732838 

0.3743064 

290 

5 

0.2850367 

0.2766463 

2884 

0.865x267 

0.8673499 

833 

0.3752997 

0.3762638 

269 

6 

-^.2682345 

-0.2598023 

-2907 

-0.8695057 

-0.87Z5940 

+  789 

-0.3771986 

-0.378x043 

+248 

7 

0.25Z3502 

0.2428786 

2928 

0.8736Z45 

0.8755671 

744 

0.3789805 

0.3798273 

227 

8 

0.2343889 

0.2258813 

2949 

0.87745Z6 

0.8792678 

698 

0.3806447 

0.38x4325 

206 

9 

0.2x73566 

0.2088152 

2968 

0.88x0x57 

0.882695  z 

651 

0.382x907 

0.382919Z 

X85 

xo 

0.200258Z 

O.Z916860 

2987 

0.8843060 

0.8858484 

604 

0.3836x78 

0.3842868 

163 

xz 

-0.Z830995 

-O.I74499X 

-3005 

-0.8873221 

-0.8887269 

+  557 

-0.3849262 

-0.3855357 

+X42 

Z2 

0.X658856 

0.1572595 

3022 

0.8900628 

0.89Z3298 

510 

0.386ZZ54 

0.3866653 

X20 

X3 

az4862Z5 

O.Z399723 

3038 

0.8925279 

0.8936568 

462 

0.387x852 

0.3876750 

98 

X4 

0.Z3Z3126 

O.Z 226432 

3054 

0.8947x64 

0.8957071 

413 

0.388x349 

0.3885650 

76 

X5 

0.ZZ39645 

O.Z052770 

3069 

0.8966286 

0.8974806 

364 

0.388965Z 

0.3893350 

54 

z6 

-0.09658x7 

-O.087879Z 

-3083 

-0.8982633 

-0.8989765 

+  315 

-0.3896748 

-0.3899845 

+  32 

17 

0.079Z697 

0.0704540 

3096 

0.8996203 

0.900Z945 

266 

O.390264X 

0.3905135 

+  xo 

z8 

0.0617328 

0.0530068 

3109 

0.900699Z 

0.901 1345 

2Z7 

0.3907327 

0.39092Z8 

-  X2 

19 

0.0442765 

0.0355427 

3120 

0.90Z500Z 

0.90Z7955 

Z67 

0.3910807 

0.39Z2092 

34 

20 

0.0268060 

0.0x80669 

3x31 

0.9020212 

0.9021776 

XI6 

0.3913074 

0.3913753 

57 

2Z 

-0.0093262 

-0.0005845 

-3141 

-0.902264 z 

-0.9022804 

+  65 

-0.39x4x29 

-0.39Z420Z 

-  80 

22 

+0.008x577 

+O.OZ68995 

3150 

0.9022268 

0.902x033 

+  X4 

0.3913970 

0.3913434 

X02 

23 

0.0256406 

0.0343800 

3158 

0.9019096 

0.9016460 

-  37 

0.3912593 

0.3911449 

X25 

24 

0.043ZX71 

0.05X85XZ 

3165 

0.9013x23 

0.9009084 

88 

0.3910002 

0.3908248 

X47 

25 

ao6o58z7 

0.0693080 

3171 

0.9004343 

0.8998899 

Z40 

0.3906 19 I 

0.3903829 

Z70 

26 

+0.0780295 

+0.0867451 

-3x76 

-0.8992756 

-0.8985918 

-  Z92 

-0.390x160 

-0.3898Z89 

-193 

27 

0.0954542 

O.Z04I563 

3180 

0.897838 X 

0.8970142 

244 

0.38949x8 

0.3891342 

215 

28 

o.zx 28505 

O.Z2X536X 

3182 

0.896XX98 

0.895x552 

296 

0.3887460 

0.388327X 

238 

29 

O.X302I24 

0.1388789 

3183 

0.894x207 

0.8930x63 

349 

0.3878779 

0.3873984 

26Z 

30 

0.1475348 

0.X561794 

3182 

0.89X842X 

0.890598X 

402 

0.3868887 

0.3863489 

284 

31 

+O.X648II9 

+0.1734318 

-318Z 

-0.8892843 

-0.88790XZ 

-455 

-0.3857785 

-0.385x780 

-307 

32 

+0.1820382 

+0.1906298 

-3178 

-0.8864484 

-0.8849264 

-508 

-0.3845475 

-0.3838870 

-330 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.                         | 

Day 

of 
Month. 

JANUARY. 

Day 
of 

Month. 

FEBRUARY. 

Day 
of 

Month. 

MARCH.                   1 

True  Longitude. 

Latitude. 

Trne  Longitude. 

,  Latitude. 

True  Longitude. 

Latitude. 

x.o 

149  43  57"x 

-4    7  53% 

1.0 

195  48  577 

-5    9    9^0 

X.O 

205    38    14.8 

-4  46  14*5 

x-5 

155  43  38.6 

4  27  18.8 

1.5 

202  10  53.5 

5    2  34.5 

1-5 

212      5    44.1 

4  33     3  9 

2.0 

161  45  44.6 

4  43  54-6 

2.0 

208  36  59.4 

4  52    8.3 

2.0 

218    36   21.3 

4  16  14  3 

2.5 

167  50  43.8 

4  57  27.2 

2.5 

215     7  37»i 

4  37  50.0 

2.5 

225    ID    16.0 

3  55  53.4 

3.0 

173  59     58 

5     7  43  9 

30 

221  43    7.6 

4  19  417 

30 

231  47  38.9 

3  32  XI.3 

3.5 

180  II  20.9 

-5  14  32.8 

3.5 

228  23  50.9 

-3  57  487 

35 

238  28  41.8 

-3     5  21.6 

4.0 

186  27  59-4 

5  ^7  427 

40 

235  10    47 

3  32  19-6 

4.0 

245  13  37- 1 

2  35  40.8 

4.5 

192  49  31.1 

5  17     3.1 

4.5 

242     2     3-3 

3    3  26.8 

4-5 

252     2  36.4 

a    3  29.0 

5.0 

199  16  24.8 

5  12  25.3 

5.0 

248  59  56.3 

2  31  27.4 

50 

258  55  50-3 

X  29    9.5 

5.5 

205  49    6.7 

5     3  42.x 

55 

256     3  47.3 

X  56  43.2 

5-5 

265  53  26.6 

0  53    9.1 

6.0 

212  28    0.0 

-4  50  485 

6.0 

263  X3  32.2 

-X  19  41.5 

6.0 

272  55  29.4 

-0  X5  58.1 

6.5 

219  13  23.0 

4  33  42.6 

6.5 

270  28  58.0 

0  40  54.9 

6.5 

280    X  57.9 

+0  21  49.8 

7.0 

226     5  28.4 

4  12  26.3 

7.0 

277  49  418 

-0    I     1.4 

7.0 

287  12  44.4 

0  59  38.1 

7.5 

233     4  21.9 

3  47     6.0 

7.5 

285  15  lO.X 

+0  39  16.6 

z-5 

294  27  33-9 

I  36  47-9 

8.0 

240  10     0.6 

3  17  53.5 

8.0 

292  44  38.2 

X  19  13.1 

8.0 

301  46    2.3 

2  12  38.6 

8.5 

247  22  1 1.9 

-2  45     7.1 

8.5 

300   17    I  x.2 

+X    58      O.I 

8.5 

309    7  36.6 

+2  46  29-7 

9.0 

254  40  324 

2    9  12.3 

9.0 

307   51    44.8 

2  34  497 

90 

316  31  34-3 

3  17  41  3 

9-5 

262     4  28.1 

•    I  30  40.8 

9.5 

315  27     8.2 

3    8  56.3 

9.5 

323  57     4.3 

3  45  35  9 

10. 0 

269  33  14.0 

0  50  11.7 

lO.O 

323    2    5.x 

3  39  37  9 

lO.O 

331  23     8.7 

4    9  409 

10.5 

277    5  54.8 

-0    8  29.6 

X0.5 

330  35  18.8 

4    6  19.2 

105 

338  48  440 

4  29  28.8 

II.O 

284  41  26.0 

■K)  33  36.4 

XX.0 

338    5  34.2 

+4  28  326 

XI.O 

346  12  44.4 

+4  44  39  0 

"■5 

292  18  36.8 

I  15  14.3 

IX.5 

345  31  41.6 

4  45  587 

XX.5 

353  34     4-4 

4  54  58.8 

12.0 

299  56  1 1.6 

I  55  32.3 

X2.0 

352  52  39.5 

4  58  27.0 

12.0 

0  51  41.6 

5    0  23.0 

X2.5 

307  32  53.8 

a  33  40.6 

12.5 

0    7  37.0 

5    5  55-3 

12.5 

8     4  39-8 

5     0  54.1 

X3.0 

315    7  28.5 

3    8  54.2 

13.0 

7  15  54.8 

5    8  29.x 

13.0 

X5  12  ii.i 

4  56  419 

13.5 

322  38  45.3 

■^3  ^?  34.0 

13-5 

14  17    6-3 

+5    6  19.7 

13-5 

22  13  37.5 

+4  48     17 

X4.0 

330    5  41.1 

4    8    8.8 

140 

2x  10  57.3 

4  59  43  4 

14.0 

29    8  32.1 

4  35  13-4 

145 

337  27  22.5 

4  31  157 

MS 

27  57  25.3 

4  48  59  9 

145 

35  56  38.8 

4  18  40.4 

15.0 

344  43    6.4 

4  49  40.2 

150 

34  36  38.2 

4  34  31 4 

15.0 

42  37  53.1 

3  58  48.0 

15.5 

351  52  21.7 

5    3  15.3 

15.5 

4X     8  52.8 

4  x6  40.9 

155 

49    X2    20.3 

3  36     2.5 

z6.o 

358  54  48.5 

+5    X2      X.2 

16.0 

47  34  33.6 

+3  55  51.8 

16.0 

55  40  14-8 

+3  10  50- 1 

16.5 

5  50  177 

5  16    39 

16.5 

53  54  10.6 

3  32  27.2 

16.5 

62     I  58.9 

2  43  36.4 

17.0 

12  38  50.3 

5  15  337 

17.0 

60    8  18.  X 

3    6  49.8 

17.0 

68  18     1.2 

2  14  46.1 

17-5 

19  20  35-7 

5  10  44.6 

17.5 

66  17  33.3 

2  39  21.3 

17.5 

74  28  55.0 

I  44  42.2 

x8.o 

25  55  50.4 

5     I  52.8 

x8.o 

72  22  35.3 

2  xo  22.6 

18.0 

80  35  17.6 

I  13  46.7 

X8.5 

32  24  56.7 

+4  49  16.4 

18.5 

78  24     3-9 

+x  40  13.5 

18.5 

86  37  49.0 

+0  42  20.0 

19.0 

38  48  20.9 

4  33  14.5 

19.0 

84  22  38.5 

X    9  13.4 

19.0 

92  37  107 

+0  10  41.3 

19-5 

45    ^  32.6 

4  14    6.1 

195 

90  18  58.x 

0  37  40.9 

19.5 

98  34     4.3 

-0  20  51.3 

20.0 

51  20    2.9 

3  52  10.8 

20.0 

96  13  39.9 

■«>    5  541 

20.0 

104  29  1 1.9 

0  52     0.3 

20.5 

57  29  24.3 

3  27  48.5 

20.5 

102     7  19.3 

-0  25  48.9 

20.5 

110  23  14.6 

X  22  28.9 

2X.O 

63  35    8.8 

+3    I  18.4 

2X.0 

X08    0  29.3 

-0  57  10.5 

21.0 

116  16  52.1 

-X  52     0.9 

21.5 

69  37  48.2 

2  32  59-9 

2x5 

113  53  40.4 

X  27  53.0 

21.5 

X22    10  41.9 

2  20  20.2 

22.0 

75  37  53.1 

2     3  12.4 

22.0 

XX9  47  20.2 

X  57  38.8 

22 .0 

128      5    19.5 

2  47  X0.8 

22.5 

81  35  52.6 

X  32  15  0 

22.5 

X25  41  53.6 

2  26  10.3 

22.5 

134      I    171 

3  12  16.8 

23.0 

87  32  14.X 

X    0  26.9 

23.0 

X3X  37  42.2 

2  53  lO.O 

23.0 

139  59     4.0 

3  35  22.4 

23.5 

93  27  23.x 

+0  28    7.4 

23.5 

137  35    4.5 

-3  x8  20.6 

235 

145  59     6.0 

-3  56  1x9 

24.0 

99  21  43.0 

-0    4  24.3 

24.0 

143  34  16.4 

3  41  25.2 

24.0 

152     I  44.6 

4  14  297 

24.5 

105  15  35-3 

0  36  48.9 

24.5 

149  35  30.8 

4    2    7.4 

245 

X58     7  17.8 

4  30     1.0  ( 

25.0 

III    9  19.4 

X     8  47.2 

25.0 

155  38  58.2 

4  20  XX.5 

25.0 

164  15  59.1 

4  42  31-5 

25.5 

X17    3  134 

X  40    0.0 

25.5 

i6x  44  46 7 

4  35  22.8 

25.5 

170  27  58.1 

4  51  48.1  . 

26.0 

X22  57  33.8 

-2  10    8.7 

26.0 

167  53    2.6 

-4  47  28.2 

26.0 

176  43  20.4 

-4  57  38.9 

26.5 

128  52  35.5 

2  38  54  7 

26.5 

174    3  5x0 

4  56  15.9 

26.5 

183     2     7.9 

4  59  547 

27.0 

X34  48  32.5 

3    6    0.0 

27.0 

x8o  X7  15.7 

5    I  35.8 

27.0 

189  24  19.2 

4  58  27.5 

275 

X40  45  38.3 

3  31     7.2 

27.5 

x86  33  20.4 

5    3  20.1 

27.5 

195  49  49.9 

4  53  127 

28.0 

146  44    57 

3  53  59.9 

28.0 

192  52    8.8 

5    X  23.2 

28.0 

202  x8  33.6 

4  44     8.5 

28.5 

152  44    7-9 

-4  M  22.5 

28.5 

199  13  45.2 

-4  55  41.5 

28.5 

208  50  22.5 

-4  31  16.5 

29.0 

158  45  58.x 

4  32    0.2 

29.0 

205  38  14.8 

4  46  X4-5 

29.0 

215  25    7.9 

4  14  41.6 

29.5 

X64  49  50.2 

4  46  39.8 

295 

2x2    5  44.x 

4  33    3.9 

29.5 

222    2  41.4 

3  54  32.7  : 

30.0 

170  55  58.9 

4  58    9.x 

30.0 

2x8  36  2X.3 

4  16  14.3 

30.0 

228  42  55.0 

3  31     19 

30.5 

X77    4  40.2 

5    6  17.4 

30.5 

225  10  16.0 

3  55  53  4 

30.5 

235  25  42.2 

3    4  25.1  j 

3X.O 

X83  16  XI.2 

-5  10  55.x 

3X.O 

231  47  38.9 

-3  32  11.3 

31.0 

242  10  58.0 

-2  35     1.4  1 

31-5 

X89  30  50.5 

-5  II  54-4 

31.5 

238  28  41.8 

-3     5  21.6 

31.5 

248  58  39-5 

-2     3  13.1  1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D«y 
of 

Month. 

APRIL. 

I>i>7 
of 

Month. 

MAY. 

Day 
of 

Month. 

JUNE.                  j 

Trne  Longitude; 

htAtnd^. 

l^eLongitnd*. 

Latitude. 

Trne  Longitude. 

Latitude. 

Z.O 

255  4^  45^2 

-I  29  25.6 

Z.O 

•        t         m 
294   30   40.0 

♦2     5  25*5 

Z.O 

347  5x  5or6 

♦S    8  57r9 

X.5 

262  4Z  Z5.5 

0  54    6.4 

X.5 

''30Z  35  z8.6 

a  39  X5.2 

x.5 

354  49  24.9 

5  Z4  26.2 

2.0 

269  36  ZZ.3 

-0  Z7  45.8 

2.0 

308  40    7.5 

3  xo  39.0 

2.0 

X  43  47.x 

5  X5  x8.3 

2.5 

276  33  33.7 

+0  Z9    4.4 

2.5 

315  44  56.0 

3  39     7.2 

2.5 

8  34  51.4 

5  XI  39.7 

3.0 

283  33  23.6 

0  55  50.? 

3.0 

322  49  33.0 

4    4  X3.0 

30 

X5  22  33.1 

5    3  40.0 

3-5 

290  35  40.0 

-¥1  3z  58.8 

3.5 

329  53  45.9 

+4  25  33.4 

3.5 

22     6  48.7 

•  44  51  3Z.9 

4.0 

297  40  X8.9 

a    <5  53-4 

4.0 

336  57  20.3 

4  42  49.2 

4.0 

28  47  35.8 

4  35  3X.4 

4.5 

304  47  X2.5 

a  39  59-8 

4.5 

343  59  59-6 

4  55  45.5 

4.5 

35  24  52.4 

4  X5  57.0 

5.0 

3XX  56    84 

3  xo  43.9 

5.0 

35X     X  25.4 

5    4  X2.4 

5.0 

4X  58  37.6 

3  53    9.5 

5.5 

3x9    <5  48.3 

3  38  33.4 

5.5 

358     X  Z7.2 

5    8    4.7 

5.5 

48  28  5Z.3 

3  27  3x6 

6.0 

326  z8  47.9 

+4    2  58.6 

6.0 

4  59  X2.7 

+5    7  22.0 

6.0 

54  55  34.3 

42  59  27.4 

6.5 

333  3X  36.9 

4  23  32.9 

6.5 

XX  54  48.7 

5    2    8.7 

6.5 

6z  z8  48.3 

2  29  2Z.7 

7.0 

340  44  39.x 

4  39  54.5 

7.0 

z8  47  4x7 

4  52  34.2 

7.0 

67  38  36.9 

I  57  40.2 

7.5 

347  57  X3.7 

4  5X  46.9 

Z-5 

25  37  28.7 

4  38  52.5 

7.5 

73  55    4.9 

X  24  48.3 

8.0 

355    8  36.4 

4  58  59.4 

8.0 

32  23  48.2 

4  az  20.9 

8.0 

80    8  z8.8 

0  5z  ZX.3 

8.5 

2  z8    0.9 

+5    X  27.6 

8.5 

39    6  2Z.3 

+4    0  aa5 

8.5 

86  z8  27.2 

40  Z7  13.7 

9.0 

9  24  4X.a 

4  59  X3.3 

9.0 

45  44  5X.9 

3  36  X5.0 

9.0 

92  25  40.7 

-0  16  40.7 

9.5 

z6  27  53.2 

4  52  24.8 

9.5 

52  Z9    8.0 

3    9  29.8 

9.5 

98   30   Z2.0 

0  50    9.5 

zo.o 

23  26  56.9 

4  41  x6.z 

zo.o 

58  49    2.2 

2  40  3Z.4 

zo.o 

104   32    16.3 

z  22  51.5 

Z0.5 

30  2Z  z8.z 

4  26    5.3 

10.5 

65  Z4  3X.5 

a    9  47.2 

X0.5 

ZZO  32    ZZ.O 

X  54  27.x 

zz.o 

37  zo  29.6 

+4    7  Z4.8 

zz.o 

7X  35  37.9 

+z  37  44.0 

zz.o 

zz6  30  Z5.8 

-2  24  37.9 

ZZ.5 

43  54  XZ.7 

3  45    9.7 

XI.5 

77  52  28.3 

X    4  48.x 

ZZ.5 

Z22   26   53.0 

2  53    7-3 

za.o 

50  32  X2.5 

3  20  Z6.9 

12.0 

84    5  X4.7 

40  3z  24.6 

Z2.0 

Z28   22   26.7 

3  X9  39.8 

za.5 

57    4  29.5 

2  53    3.6 

xa.5 

90  X4  Z3.3 

-0    2    2.9 

X2.5 

134  X7  23.2 

3  44    X.2 

X3.0 

63  3Z    7.2 

2  23  57.5 

X3.0 

96  X9  44.5 

0  35  X2.2 

Z3.O 

Z40   Z2    I  Z.O 

4    5  58.5 

X3.5 

69  52  Z7.8 

+x  53  25.x 

X3.5 

Z02  22  Z2.6 

-I    7  42.7 

X3.5 

Z46    7  20.  Z 

-4  25  Z9.6 

Z4.0 

76    8  20.0 

z  az  5x7 

Z4.0 

Z08  22    5.0 

1  39  X5.6 

X4.O 

152    3  22.2 

4  4X  53.x 

14-5 

82  Z9  38.5 

0  49  4x3 

X4.5 

ZZ4  Z9  52.2 

a    9  33.4 

X45 

Z58    0  50.Z 

4  55  28.6 

Z5.0 

88  26  42.5 

40  Z7  Z6.3 

X5.0 

Z20  z6    7.Z 

a  38  X9.9 

X5.O 

Z64    0  Z7.6 

5    5  56.x 

15.5 

94  30    5.x 

-0  15    2.8 

X5.5 

126  zx  244 

3    5  20.2 

X55 

Z70    2  Z8.7 

5  X3    6.3 

z6.o 

zoo  30  22.6 

-046  5C.7 

z6.o 

Z32    6  20.3 

-3  30  20.0 

z6.o 

Z76    7  27.5 

-5  x6  50.4 

X6.5 

ZO6  28    Z3.3 

z  z8    7.6 

Z6.5 

Z38    z  3x9 

3  53    <5.o 

Z6.5 

Z82  z6  Z7.6 

5  X7    0.5 

Z7.0 

ZZ2   24   Z7.O 

z  48  xSJS 

Z7.0 

143  57  36.9 

4  X3  254 

Z7.0 

z88  29  2Z.3 

5  X3  29.5 

17.5 

zz8  Z9  Z4.3 

1  17  X4.4 

III 

X49  55  12.7 

4  3X    5.7 

X7.5 

Z94  47    9.0 

5    6  X1.3 

ZB.0 

Z24  Z3  46.0 

a  44  39.5 

X55  54  56.x 

4  45  54-8 

z8.o 

20Z  zo    8.5 

4  55     X.8 

zS.5 

Z30    8  32.Z 

-3  zo  Z9.2 

Z8.5 

z6z  57  23.0 

-4  57  40.8 

X8.5 

207  38  43.7 

-4  39  58.7 

Z9.0 

Z36    4  ZZ.7 

3  33  59.x 

Z9.0 

z68    3    7X 

5     6  Z2.2 

Z9.0 

2Z4  Z3  14.2 

4  2Z      2.7 

t9'5 

Z42      Z   22.2 

3  55  25.0 

X95 

Z74  Z2  40.0 

5  zz  Z8.2 

X9-5 

220  53  54.0 

3  58  17.8 

aao 

Z48      0  38.8 

4  X4  23.0 

20.0 

z8o  26  3az 

5  Z2  48.6 

20.0 

227  40  50.7 

3  3x  52.x 

20.5 

X54    2  33.9 

4  30  39.2 

20.5 

Z8645    xJ 

5  xo  34,4 

ao.5 

234  34    4.6 

3    X  58.8 

2Z.O 

z6o    7  3«.5 
z66  z6  ZZ.8 

-4  43  59.8 

2Z.O 

X93    8  35.0 

-5      4  28.2 

2Z.O 

24Z  33  28.2 

-2  28  56.2 

2Z.5 

4  54  XX.6 

2Z.5 

X99  37  24.3 

4  54  24.8 

21.5 

248  38  44  8 

X  53    8.7 

22.0 

Z72  28  40.7 

5    X    a.3 

22.0 

206  zz  39.0 

4  40  2Z.8 

22.0 

255  49  29.3 

1  X5    6.6 

22.5 

X78  45  X9.4 

5    4  20.7 

22.5 

2Z2   5Z   2Z4 

4  22  20.4 

22.5 

263    5    8.2 

-0  35  25.8 

23.0 

Z85    6  X9.0 

5    356.8 

23.0 

2x9  36  27.5 

4    0  25.6 

23.0 

270  24  59.6 

40     5  Z2.9 

23.5 

X9X  3X  45.x 

-4  59  43.2 

23.5 

226  26  46.7 

-3  34  47.6 

23.5 

277  48  X5.0 

40  46    4.9 

24.0 

X98    X  38.3 

4  5X  34-9 

24.0 

233  22      Z.8 

3    5  4X.6 

24.0 

285  Z4    0.5 

I  26  23.4 

44.5 

204  35  53.8 

4  39  30.2 

24.5 

240  21  49.4 

a  33  28.5 

24-5 

292  4X  17.9 

.     2     5  20.9 

25.0 

2ZZ    Z4  22.2 

4  23  3X.X 

25.0 

247  25  40.6 

X  58  34-3 

250 

300    9    7.5 

2  42  12.3 

255 

2Z7  56  49.8 

4    3  43.7 

255 

254  33    2.0 

X  az  30.4 

25.5 

307  36  29.8 

3  x6  Z4.5 

26.0 

224  42  59  0 

-3  40  z8.8 

26.0 

26z  43  Z6.9 

-«  42  52.5 

26.0 

3x5    2  27.7 

43  46  50.2 

26.5 

231    32  29.8 

3  X3  3X.9 

26.5 

268  55  46.3 

•^    3  X9.7 

26.5 

322  26    8.x 

4  X3  28.1 

27.0 

238   25      0.3 

2  43  42.5 

27.0 

276    9  50.2 

40  56  26.4 

27.0 

329  46  44.1 

4  35  43.7 

27.5 

245  20     7.9 

2  zz  Z4.7 
z  36  36.6 

27.5 

283  24  48.7 

X  X5  43.4 

27.5 

337    3  35.4 

4  53  20.0 

28.0 

252  Z7  30X 

28.0 

290  40    3.6 

X  53  49.3 

28.0 

344  x6    9,5 

5    6    6.6 

28.5 

259  x6  45.3 

-z    0  Z9.6 

28.5 

297  54  59.x 

4a  30    3.8 

28.5 

35X  24     1.9 

45  Z4    0.2 

29.0 

266  Z7  33.2 

-0  22  57  3 

29.0 

305     9     2.2 

3    3  49.7 

29.0 

358  26  55.5 

5  X7    3.3 

29.5 

273  X9  35.7 

40  Z4  54.8 

29.5 

312   2Z   43.5 

3  34  33.7 

295 

5  24  40.6 

5  X5  23.3 

30.0 

280  22  36.8 

0  52  40.Z 

30.0 

3x9  32  37.2 

4    X  47.2 

30.0 

12  17  Z4.0 

5    9  12.X 

30.5 

287  26  22.4 

X  29  42.3 

30.5 

326  4Z  21.4 

4  25    6.2 

30.5 

X9    4  38.2 

4  58  44.9 

3X.« 

294  30  40.0 

+2    5  25.5 

3x0 

333  47  38.0 

44   44   Z2.2 

3x0 

25  47    ox 

+4  44  X9.3 

3x5 

301  35  x8.6 

42  39  15.2 

3X.5 

340  51  Z1.8 

44  58  52.2 

3X.5 

32  24  30.3 

44  26  15.3 

18 
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FOR  GREENWICH 

MEAN  NOON  AND  MIDNIGHT, 

1 

of 
Month. 

JULY. 

Day 

of 
Month. 

AUGUST. 

I>ay 

of 

Month. 

SEPTEMBER.            j| 

Tkno  Longitude. 

LaUtndtt. 

TknoLongitndo. 

Latituda. 

TKna  Longitndai. 

Latitude. 

I.O 

25  47  ©ri 

+4  44  19^3 

z.o 

73  59  i9rz 

•fz  20  3Z.Z 

z.o 

XX9    4  32^6 

-2  41  aeTe  1 

X.5 

32  24  30.3 

4  26  Z5.3 

1.5 

80     6  58.5 

•  47  53.0 

X.5 

X24  59    4-8 

3     6  56.9  j 

2.0 

38  57  22.4 

4     4  54.4 

2.0 

86  iz  41.4 

40  Z4  59.Z 

2.0 

130  53  28.5 

3  30  23.6 

25 

45  25  516 

3  40  39.0 

a.5 

92  Z3  55.0 

-0  Z7  49  7 

2.5 

X36  48    4.4 

3  51  32.9 

3.0 

51  50  144 

3  13  52.Z 

30 

98  14    4.5 

0  50  X3.2 

30 

X42  43  X0.9 

4    xo    12.  X 

3-5 

58  zo  48.0 

+2  44  57-2 

35 

Z04  Z2  33.4 

-Z   21    52. Z 

3.5 

X48  39    3.3 

-4  26     9^ 

4.0 

64  27  49.5 

2  Z4  z8.2 

4.0 

zzo    9  42.9 

I   52   27.9 

40 

X54  35  55  0 

4  39  X4.X 

4-5 

70  41  35.7 

z  42  18.8 

4-5 

zz6    5  52.5 

a  21  42.7 

4.5 

x6o  33  57  5 

4  49  x6.8 

50 

76  52  23.3 

z    9  22.9 

50 

Z22       Z    Z9.9 

a  49  19.4 

50 

166  33  20.5 

4  56     9-4 

55 

83    0  28.3 

0  35  53.6 

5.5 

Z27  56  az.o 

3  x5    2.0 

5-5 

Z72  34  X2.9 

4  59  45.6 

6.0 

89    6    5.8 

+0    2  Z3,6 

6.0 

Z33  5z  Z0.6 

-3  38  35  5 

6.0 

178  36  43  0 

-5     0     0.7 

6.5 

95    9  30  6 

-0  3Z  Z4.7 

6.5 

Z39  46    2.6 

3  59  46.1 

6.5 

Z84  40  59.0 

4  56  5x7  . 

7.0 

zoz  zo  57.5 

z     4  IO.Z 

7.0 

Z45  4Z  za3 

4    Z8   2Z.Z 

7.0 

Z90  47    9.6 

4  50  177 

Z-5 

Z07  zo  40.7 

Z    36   Z2.Z 

7.5 

Z5Z  36  46.6 

4  34    8.8 

u 

X96  55  24.4 

4  40  X9.6 

8.0 

"3    8  54.4 

a    7    M 

8.0 

X57  33    47 

4  46  59  5 

203    5  54-3 

4  27     0.5 

«.5 

X19    5  53.6 

-2  36  Z9.8 

8.5 

Z63  30  Z8.3 

-4  56  44.6 

8.5 

209  x8  5X.8 

-4  xo  25.5 

9.0 

X25     I  53.4 

3    3  50.5 

9.0 

Z69  28  42.Z 

5     3  16.7 

9.0 

2x5  34  3x8 

3  50  4X.6 

9.5 

Z30   57    ZO.Z 

3  29  Z7.8 

9.5 

175  28  32.0 

5    6  30.0 

9.5 

aax  53  X0.9 

3  27  58  X 

Z0.0 

136  52    0.6 

3  52  27.4 

Z0.0 

z8z  30    5.6 

5    6  20.3 

ZO.O 

228  X5    7.6 

3    2  26.5 

xo-5. 

Z42  46  43.6 

4  13    6.4 

X0.5 

X87  33  42.0 

5    2  44.6 

X0.5 

234  40  42.3 

a  34  20.6 

IZ.0 

Z48  41  39.0 

-4  31     2.9 

ZZ.O 

X93  39  42.3 

-4  55  4x4 

ZZ.O 

24X  xo  Z6.7 

-a    3  56.3 

11.5 

154  37    8.x 

446    6.5 

ZZ.5 

199  48  29.7 

4  45  10.9 

ZZ.5 

247  44  X3.X 

X  3x  32-» 

Z2.0 

160  33  34.3 

4  58    77 

Z2.0 

206    0  28.9 

4  31  X4.7 

Z2.0 

254  22  53.9 

0  57  302 

12.5 

x66  3X  22.4 

5    658.Z 

X2.5 

aza  z6    6.a 

4  X3  560 

Z2.5 

a6x    6  40.3 

-0  aa  13.7 

13.0 

X72  30  59.2 

5   Z2   30.6 

Z3.O 

az8  35  48.8 

3  53  20.2 

Z3.0 

267  55  5X.O 

40  13  49  8 

135 

X78  32  52.7 

-5  X4  38.6 

X3.5 

a25    0    4.9 

-3  29  34  7 

X3.5 

274  50  407 

40  50  10.4 

X4.0 

X84  37  32.2 

5  X3  1^-7 

Z4.O 

231  29  22.7 

3    2  49.4 

Z4.0 

281  5x  x8.8 

X  a6  15.  X 

145 

X90  45  28^ 

5    8  20.6 

X4.5 

238    4    8.9 

a  33  z6.8 

X4.5 

288  57  47.2 

a    X  28.2 

150 

196  57  X2.5 

4  59  47.2 

Z5.O 

244  44  48.3 

a    z  Z3.a 

Z5.0 

296    9  59.4 

a  35  12.0 

X5.5 

203  X3  X5.4 

4  47  34-7 

X5.5 

251  31  424 

z  a6  58.2 

155 

303  27  38.2 

3    6  47.7 

x6.o 

209  34    7-9 

-4  31  43.0 

z6.o 

258  25    7.7 

-0  50  55 7 

z6.o 

3x0  50  X5.X 

+3  35  36-4 

16.5 

2X6     0  Z9.Z 

4  Z2  Z4.2 

X6.5 

265  25  Z4.2 

-o  X3  33.8 

Z6.5 

3x8  17    9.6 

4    z    0.6 

X7.0 

222  32  z6.o 

3  49  12.8 

Z7.0 

272  32    3.5 

40  24  34-6 

Z7.0 

325  47  29.4 

4  22  257 

17.5 

229  zo  22.6 

3  22  46.6 

X7.5 

279  45  27.5 

X     2  52.5 

X7.5 

333   20    Z2.0 

4  39  22.2 

z8.o 

235  54  57.8 

a  53    7-3 

z8.o 

^    5    6.4 

z  40  38.8 

z8.o 

340  54    6.3 

4  5x  27.0 

18.5 

242  46  Z4.7 

-a  20  30.8 

Z8.5 

294  30  28.3 

+2  Z7    9.9 

X8.5 

348  27  55.0 

+4  58  24.7 

Z9.0 

249  44  19.3 

I  45  18.3 

Z9.0 

302    0  48.4 

2  5X  407 

Z9.0 

356    0  X9.X 

5    0    8.6 

195 

256  49    9.Z 

z     7  56.Z 

X9.5 

309  35    9  7 

3  23  26.2 

19.5 

3  30    i.x 

4  56  40  9 

20.0 

264    0  3Z.6 

-0  28  56.4 

20.0 

3Z7  za  23.8 

3  5x  44-3 

20.0 

xo  55  48.2 

4  48  12.3 

ao.5 

27Z  z8    3.7 

40   ZZ      3.3 

20.5 

324  5z  Z3.6 

4  X5  57.x 

20.5 

z8  x6  36.2 

4  35     xx 

2Z.O 

278   4Z    ZZ.2 

40  5z  20.7 

2Z.O 

332  30  X6.3 

+4  35  33.6 

2Z.0 

25  3x  3X.4 

+4  17  3X.6 

2X.5 

286    9    8.4 

z  31    9.4 

21.5 

340    8    6.9 

4   50    ZZ.O 

2X.5 

32  39  52  7 

3  56  130  , 

22.0 

293  40  59.7 

a    9  41.7 

22.0 

347  43  22.4 

4  59  35-4 

22.0 

39  4X  XI.9 

3  3x  37.0 

22.5 

30Z  Z5  40.0 

2  46    9.Z 

22.5 

355  X4  45.3 

5    3  42.4 

22.5 

46  35  X3.6 

3    4  X6.9 

23.0 

308  5z  57.5 

3  X9  45-4 

23.0 

2  4X    7-3 

5    2  36.7 

23.0 

53  2X  54.6 

2  34  46-0 

235 

3x6  28  36.3 

+3  49  48.5 

235 

zo    z  32.0 

+4  56  30.9 

235 

60    X  22.7 

+2    3  36.3 

24.0 

324    4  19.3 

4  15  42.8 

24.0 

X7  X5  15.4 

4  45  44-2 

24.0 

66  33  54.9 

X  3x  z8.2 

245 

331  37  517 

4  36  59.9 

24.5 

24  2z  47.9 

4  30  407 

245 

72  59  55.8 

0  58  20.  z 

25.0 

.    339    8    4.0 

4  53  20.5 

25.0 

31  20  53.2 

4  XX  47.7 

25.0 

79  19  56X 

40  25     7.7 

25-5 

346  33  54-7 

5    4  33.7 

255 

38  12  27.5 

3  49  34.6 

255 

85  34  30.6 

-0    7  55.7 

26.0 

353  54  32.0 

+5  xo  37-3 

26.0 

44  56  38.3 

+3  24  3Z.Z 

26.0 

9X  44  X7.3 

-0  40  28.6 

.    26.5 

z     9  15.8 

5  "  36.4 

26.5 

5x  33  42.x 

2  57    6.9 

26.5 

97  49  56.3 

X    X2    XZ.9 

.27.0 

8  17  37.6 

5    7  43.3 

27.0 

58     4    3.x 

2  27  50.3 

27.0 

X03  52    7.8 

X  42  48.0 

27.5 

X5  X9  20.3 

4  59  14-3 

275 

64  28  ZI.Z 

X  57     8.5 

27.5 

X09  51  32.2 

2    X2      09 

28.0 

22  14  179 

4  46  30.Z 

28.0 

70  46  39.9 

z  25  26.8 

28.0 

XX5  48  49.x 

2  39  35  8 

28.5 

29    2  33.4 

+4  29  54X 

28.5 

77    0    5-9 

•w>  53    9x 

28.5 

xax  44  36.3 

-3    5  X8.7 

29.0 

35  44  18-3 

4    9  50.9 

29.0 

83    9    6.8 

-K)  20  37.3 

29.0 

X27  39  29.9 

3  28  56.5 

29.5 

42  19  50.4 

3  46  46  0 

29.5 

89  Z4  20.7 

-0  zi  47.6 

29.5 

X33  34    3.3 

3  50  17.0 

30.0 

48  49  32.7 

3  2x     4.7 

30.0 

95  16  24.8 

0  43  463 

30.0 

X39  28  47.3 

4    9    8.a 

30.5 

55  13  51.6 

2  53  12.3 

30.5 

zoz  Z5  55.0 

z  Z5    0.6 

30.5 

X45  24    9.4 

4  25  ig.a 

31.0 

61  33  15.6 

+2  23  33.4 

310 

X07  X3  25.5 

-X  45  Z3.0 

3x0 

X51  20  34.x 

-4  38  39.6 

31.5 

67  48  X4.7 

+z  52  32.0 

3X5 

113    9  28.3 

-2  Z4    6.9 

3x5 

X57  x8  22.6 

-4  48  59.7 
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FOR  GREENWICH 

MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

OCTOBER. 

Daj 

of 
Month. 

NOVEMBER. 

Day 

of 
Month. 

DECEMBER. 

Tfta  Longitada. 

LaUtuda. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

z.o 

151  20  34rx 

-4  38  39^6 

Z.O 

Z96  9  zz!2 

-4  39  3xrz 

1.0 

229  59  43^X 

-2  39  5X^6 

X.5 

X57  x8  22.6 

4  48  59-7 

X.5 

202  26  Z7.6 

4  23  3X.X 

X.5 

236  39  367 

2  7  X.8 

2.0 

163  X7  52.6 

4  56  "x 

a.o 

208  46  54.7 

4  4  6.8 

2.0 

243  24  7.9 

X  32  2.4 

2.5 

169  19  18.5 

5  0  6.5 

2.5 

2Z5  zz  2.7 

3  4Z  26.6 

2.5 

250  13  3.Z 

0  55  20.7 

3.0 

X75  22  52.x 

5  0  40.x 

3.0 

22Z  38  39.0 

3  X5  42.6 

3.0 

257  6  4.1 

-0  Z7  27.7 

3.5 

z8z  28  42.0 

-4  57  47-7 

3.5 

228   9  38.9 

-2  47  lo.a 

35 

264  2  48.6 

40  2X   X.9 

4.0 

187  36  54.7 

4  51  272 

40 

234  43  55.4 

a  x6  8.2 

4.0 

27Z  2  51.Z 

0  59  31.X 

4-5 

X93  47  34  5 

4  41  38.8 

4-5 

24Z  2X  20.5 

X  42  59.x 

4-5 

278  5  43.2 

I  37  2x7 

5.0 

200  0  44.x 

4  28  24.8 

5.0 

248  X  45.2 

I  8  8.0 

5.0 

285  10  54.4 

2  13  550 

5.5 

206  x6  25.9 

4  XX  50.4 

55 

254  45  0.6 

-0  3a  2.8 

5.5 

292  Z7  54.3 

2  48  32.9 

6.0 

2x2  34  4X.5 

-3  52  3.x 

6.0 

26X  30  58.3 

40  4  46.x 

6.0 

299  26  ZZ.6 

+3  20  39.3 

6.5 

218  55  32.8 

3  29  X3-7 

6.5 

268  X9  30.x 

0  4X  46.8 

6.5 

306  35  Z6.3 

3  49  40  8 

7.0 

225  X9  2.8 

3  3  34.7 

7.0 

275  xo  28.8 

I  x8  26.4 

7.0 

3x3  44  39.6 

4  X5  8.0 

7.5 

23X  45  X5.4 

2  35  22.4 

2^ 

282  3  47.9 

I  54  ix.x 

Z-5 

320  53  54  7 

4  36  36.x 

8.0 

238  14  15.9 

a  4  54.7 

8.0 

288  59  2X.4 

a  28  27.8 

8.0 

328  2  37.4 

4  53  44.9 

8.5 

244  46  IX.7 

-1  32  32.6 

8.5 

295  57  3.7 

+3  0  43.6 

8.5 

335  xo  25.5 

+5  6  X9.3 

9.0 

251  2Z  XI.8 

0  58  39.0 

9.0 

302  56  48.9 

3  30  27.2 

9.0 

342  x6  59.5 

5  X4  9.7 

9.5 

257  59  26.2 

-0  23  39.0 

9-5 

309  68  30.x 

3  57  8.9 

9.5 

349  22  z.8 

5  17  XX.7 

xo.o 

264  41  6.5 

40  X2  as 

10.0 

3x7  X  59.x 

4  20  2X.8 

Z0.0 

356  25  Z7.6 

5  X5  25.8 

X0.5 

27Z  26  24.2 

0  47  50.x 

10.5 

324  7  5.2 

4  39  4X.6 

X0.5 

3  26  33.Z 

5  8  57.4 

xx.o 

278  15  30.5 

+x  23  20.x 

zz.o 

33X  X3  35.Z 

+4  54  47-6 

zz.o 

xo  25  37.X 

+4  57  56.2 

XX.5 

285  8  35.x 

X  57  58.4 

XX.5 

338  2Z  Z2.6 

5  5  23.4 

XX.5 

Z7  22  Z8.3 

4  42  36.6 

12.0 

292  5  44-9 

2  3X  X2.5 

Z2.0 

345  29  37.4 

5  XX  X7.X 

Z2.0 

24  z6  27.0 

4  23  x6.2 

X2.5 

299  7  2.5 

3  2  29.3 

X2.5 

352  38  25.7 

5  X2  2X.4 

X2.5 

3X  7  54.3 

4  0  X6.3 

X3.0 

306  X2  25.8 

.3  3X  X5.5 

Z3.O 

359  47  X0.3 

5  8  34.9 

Z3.O 

37  56  3X.2 

3  34  0.8 

X3.5 

3x3  21  45.9 

+3  56  59.2 

X3.5 

6  55  20.7 

+5  0  2.0 

X3.5 

44  42  XO.Z 

+3  4  56.4 

X4.0 

320  34  46.x 

4  X9  92 

Z4.O 

14  2  24.Z 

4  46  52.Z 

Z4.O 

5X  24  43.Z 

2  33  3X.X 

14.5 

327  5X  X.5 

4  37  X8.3 

X4.5 

2z  7  46.2 

4  29  20.4 

X4.5 

58  4  3.2 

2  0  X5.2 

15.0 

335  9  58.9 

4  5X  2.4 

X5.O 

28  zo  52.7 

4  7  47^ 

Z5.0 

64  40  4.5 

X  25  38.6 

X5.5 

342  30  56.6 

5  0  a.5 

X5.5 

35  xz  9.9 

3  42  37.9 

X5.5 

7z  12  4Z.8 

0  50  XX.5 

16.0 

349  53  5X 

+5  4  5.7 

z6.o 

42  8  6.0 

+3  Z4  20.5 

z6.o 

77  41  5X.2 

-K)  14  23.9 

X6.5 

357  X5  29.2 

5  3  5-9 

X6.5 

49  X  Z2.9 

a  43  26.4 

X6.5 

84  7  30.8 

-0  2X  15.2 

X7.0 

4  37  X0.2 

4  57  47 

Z7.0 

55  50  6.3 

a  zo  28.5 

Z7.0 

90  29  40  3 

0  56  18.5 

175 

XX  57  74 

4  46  X0.7 

""V 

62  34  26.8 

I  36  0.6 

X7.5 

96  48  2Z.8 

I  30  20.6 

x8.o 

19  X4  21.4 

4  30  39.9 

z8.o 

69  Z4  z.o 

X  0  35.7 

z8.o 

Z03  3  40.0 

2   2  58.4 

18.5 

26  27  56.7 

+4  xo  54.5 

X8.5 

75  48  4X.O 

•K)  24  46.1 

X8.5 

Z09  Z5  42.0 

-«  33  50  8 

Z9.0 

33  37  3.5 

3  47  22.x 

Z9.0 

82  z8  24.5 

-0  ZO  57.8 

Z9.0 

ZZ5  24  37.9 

3  2  39.5 

X95 

40  41  0.0 

3  20  34.0 

X95 

88  43  Z5.6 

0  46   8.3 

X9.5 

I2Z  30  40.5 

3  29  8.5 

20.0 

47  39  X3.5 

2  5X  4.0 

20.0 

95  3  23.5 

z  20  Z9.8 

20.0 

xa7  34  5-6 

3  53  3  9 

20.5 

54  31  2X.2 

8  19  26.6 

20.5 

zoz  Z9  2.8 

X  53  9.8 

2a5 

X33  35  12.0 

4  14  X4.5 

2Z.O 

6x  17  xao 

•fi  46  x6.6 

2Z.O 

Z07  30  32.4 

-a  24  z8.6 

2Z.O 

X39  34  2Z.2 

-4  32  30.6 

2X.5 

67  56  36.3 

X  X2   7.x 

2X.5 

X13  38  X5.7 

2  53  28.8 

21.5 

X45  31  57.5 

4  47  44-3 

22.0 

74  29  46.3 

0  37  29.2 

22.0 

XX9  42  39.5 

3  20  25.6 

22.0 

Z51  28  27.3 

4  59  49  5 

22.5 

80  56  53.0 

■»o  2  51.7 

22.5 

X25  44  13.4 

3  44  56.3 

22.5 

Z57  24  Z9.8 

5  8  40.6 

23.0 

87  x8  X7.0 

-0  3x  X9.6 

23.0 

13Z  43  29.4 

4  6  49.8 

23.0 

Z63  ao  6.0 

5  X4  X4.X 

235 

93  34  24.4 

-X  4  4x3 

23.5 

X37  4X  X.7 

-4  25  56.5 

23.5 

X69  x6  X8.7 

-5  16  26.6 

24.0 

99  45  45.9 

X  36  52.9 

24.0 

X43  37  25.6 

4  42  8.2 

24.0 

X75  X3  32.0 

5  15  x6.o 

245 

X05  52  55  5 

2  7  36.5 

24.5 

X49  33  X7.4 

4  55  17  2 

24.5 

x8x  X2  20.9 

5  xo  40.6 

25.0 

I XX  56  30.0 

2  36  36.0 

25.0 

Z55  29  Z3.6 

5  5  X7.4 

25.0 

X87  X3  2X.O 

5  2  39.7 

25.5 

117  57  7.6 

3  3  37.x 

25.5 

161  25  50.6 

5  X2  2.7 

25.5 

X93  X7  7.9 

4  5x  13.5 

26.0 

X23  55  27.2 

-3  28  27.1 

26.0 

Z67  23  44.2 

-5  Z5  27.9 

26.0 

X99  24  16.8 

-4  36  23.5 

26.5 

X29  52  8.x 

3  50  54.7 

26.5 

Z73  23  29.0 

5  Z5  28.6 

26.5 

205  35  2X.5 

4  x8  12.3 

27.0 

X35  47  49.0 

4  xo  49.2 

27.0 

Z79  25  38.x 

5  Z2  0.8 

27.0 

2XX  50  54.2 

3  56  44.5 

27.5 

X41  43  7-5 

4  28  0.7 

27.5 

X85  30  42.4 

5  5  1.9 

27.5 

2x8  XI  24.0 

3  32  6.9 

28.0 

X47  38  39.5 

4  42  20.2 

28.0 

Z9Z  39  Z0.0 

4  54  30.3 

28.0 

224  37  16.5 

3  4  28.9 

28.5 

X53  34  59.2 

-4  53  39  3 

28.5 

X97  5X  26.2 

-4  40  26.2 

28.5 

231  8  52.9 

-2  34  3.6 

29.0 

159  32  38.2 

5  X  49.8 

29.0 

204  7  52.0 

4  22  5Z.7 

29.0 

237  46  28-9 

2  I  7.3 

29.5 

X65  32  5.2 

5  6  44.7 

29.5 

2ZO  28  44.8 

4  X  5Z.6 

29.5 

244  30  132 

z  26  z.o 

30.0 

17X  33  45.8 

5  8  17.7 

30.0 

2x6  54  z6.8 

3  37  33.6 

30.0 

251  20  7.6 

0  49  zo.z 

30.5 

177  38  2.0 

5  6  23.7 

30.5 

223  24  35.5 

3  zo  8.6 

30.5 

258  x6  5.2 

-0  zz  4.4 

31.0 

183  45  X2.4 

-5  0  58.8 

3X0 

229  59  43X 

-«  39  5x6 

3X.O 

265  X7  50.9 

+0  27  4Z.8 

31.5 

189  55  3X.8 

-4  52  X.2 

3X5 

236  39  367 

-a  7  Z.8 

3X.5 

272  25  0.3 

+x  6  30.2 
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FOR  GREENWICH  MEAN  NOON. 

1 

Data. 

THE  MOON'S  EQUATOR. 

i 

i 

A 

O' 

Inclination 

Ascending  Node  on 
Earth's  Equator 

Ascending  Node 

Mean 

Uean 

Motion  of 

to  the 

on  Earth's 

Longituds 

Solar 

«        , 

Earth's  Equator. 

to  Ascending 

Equator. 

of  the 

Day*. 

Node  on  Ecliptic 

Moon. 

1 

0        f 

0        f 

•         t 

»        f 

• 

Jan. 

O 

23       16.6 

95     6-6 

3  42.3 

141       3.6 

0.1 

z  19.06 

lO 

23       17.4 

94  34-7 

3  42.4 

272  49-4 

0.2 

2    38.12 

20 

23       18.2 

94     2.8 

3  42.5 

44  35-3 

0.3 

3  57-18 

30 

23       19.0 

93  30.8 

3  42.6 

176  21.1 

0.4 

5  16.23 

Feb. 

9 

23       19.8 

92  58-9 

3  42.8 

308     6.9 

0.5 
0.6 

6  35.29 

7  54-35      1 

19 

23      20.6 

92  26.9 

3  43-0 

79  52.8 

0.7 

9  13-41      ' 

Marct 

1     I 

23       21.4 

91  55-1 

3  430 

211  38.6 

0.8 

10  32.47 

II 

23    22.2 

91  23.2 

3  43- 1 

343  24.4 

0.9 

II   51-53 

21 

23    23.0 

90  51.4 

3  43-1 

115  10.3 

I.O 

13   10.58 

31 

23    23.9 

90  19.5 

3  43-2 

246  56.1 

2.0 

26  21.17 

April 

10 

23    24.8 

89  47.8 

3  43.3 

18  41.9 

3.0 

39  31-75 

20 

23    25.6 

89  16.1 

3  43-3 

150  27.8 

4.0 

52  42-33 

May 

30 
10 

23    26.4 
23    27.2 

88  44.4 
88  12.6 

3  43-a 
3  43-2 

282  13.6 
53  59-5 

5-0 
6.0 

65   52.92 
79     3-50 

30 

23    28.0 

87  40.9 

3  43-» 

185  45-3 

70 
8.0 

92   14.09 
X05  24.67 

30 

23    28.8 

87    9.1 

3  430 

317  31.1 

9.0 

xi8  35.25 

Jan« 

9 
19 

23    29.7 
23    30.5 

86  37.5 
86    5.9 

3  42-8 
3  42.7 

89  17.0 
aai    2.8 

10.0 

13X  45-84 

Honn. 

•      * 

29 

23    31.3 

85  34-3 

3  42-5 

352  48.6 

I 

0  32.94 

July 

9 

23    32.1 

85    2.7 

3  43.4 

124  34.5 

2 

3 

I     5-88 
z  38.82 

19 

23    330 

84  31.1 

3  422 

256  2a3 
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2  11.76 

29 
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83  59-6 
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Ang. 
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18 

23  35.4 

82  56.5 

3  41-5 

291  37.8 
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3  50.59 

28 
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82  24.9 

3  41-3 

63  23.7 
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9 

4  23-53 
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3  40-6 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 
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OBLIQUITY,  PRECESSION,  ETC.,  1899. 


FOR  GREENWICH 

MEAN  NOON. 

1 

Dmto. 

Apparent  Obliquity 

of  the 

BcUptic. 

Equation  of  Equinoxes. 
(Hamsbm.) 

Precession 

of 
Eqoinoxea 

in 

The  Snn'a 

1 

Mean  Longitode 
of  Moon'< 
AscendiDg 

(Hamsxm.) 

In  Longitude. 
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280  FORMULA  FOR  STAR-REDUCTIONS,  1899. 


FORMULJE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS.  USING 
THE  NOTATION  OF  BESSEL.  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION, 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year.  (1898. 
December  3o<^.  860  =1899.  January  0^.0— o''.  140.  Washington  mean  time), 
Oo.  <foi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitioiis  year, 
%    6,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
^,  ^',  the  annual  proper  motion  in  right  ascension  and  dec  ination, 
0,  the  sun's  true  longitude, 
Q,  the  longitude  of  the  moon's  ascending  node, 
o>,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
F',  the  longitude  of  the  moon's  perigee. 
([ ,  the  moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS. 
^s=sr~  0.34252  sin  Q  »o.ooozz  sin  (3  0-«r) 

-|-  0.004Z0  sin  2  Q  ->  0.00005  sin  2  (0  •*  ^) 

—  0.02519  sin  2  0  +  o.oooio  sin  2  (0  —  r*) 
-f-  0.00293  sin  (0  -|-  8z^  58')  4~  0.00009  sin  (2  F  -*  Q) 
+  0.00025  sin  (2  0  —  Q)                    +  0.00005  cos  r' 

->  0.00405  sin  2  ([  -f-  0.00004  sin  a  r* 

+  0.00Z35  sin  (([  —  r*) 

^39  —  9.2240008^  —  0.0027  cos  (3  0  —  r) 

-{-  0.0895  cos  2  Q  -|-  0.0067  cos  (2  0  —  Q) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  F  -P  O) 

—  0.0092  coe  (0  +  28z®  laO  -^  0.0023  sin  V 

—  0.0886  cos  a  ([  +0.0008  cos  a  F 

ti 
C^^^  20.445L  cos  »  coe  0 

/?=  —  20.445Z  sin  0 

Ess^  0.0450  sin  Q  -|-  o".ooz4  sin  a  Q  —  o".oo3a  sin  a  0 
Bbssbl's  Star-Cimstants. 
a  ss  3".  07270  -|-  x*.3368z  sin  o^  tan  do  ■■  precession  in  right  asoensioo 
^  B=  iV  cos  Oo  tan  do 
^  as  iV  cos  Oo  sec  do 
^af5^sin  Oosecdo 

a'  Bs  2o".o522  coe  Oo  ^  precession  in  decltnatioa 

^  ea  ^sin  Oo 

^  sEs  tan  <i»  cos  do  —  sin  Oo  sin  do 

tP  ss  cos  Oo  sin  do 

Reduction  to  Apparent  PoHtiom, 
«  =  ao  +  r^  +Aa  +Bd  +Cc  +Z>d  +^E  (in  time) 

d=do  +  r^'  +  ^a'  +  -^*'  +  ^^  +  ^^  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/a  46".o9os  itf  -|-  ^  (in  arc)  s  3".o7270  A-^-i^E       (in  time) 
^mnGtssB  Aemir=C 

^oosC7=:2o".o522i4  AcosN^D  »—Ctan« 

Reduction  to  Apparent  Position, 
as=ao+/+T^  +  ^^sin((7+ao)tando  +  -A  Asin(Zr+«o)»ocdo    (in  time) 
d  =  do  -{-Tfi*  ^-i^cos  (C?  +  Oo)  +  A  cos  (^+  flo)  sin  do  +  i  cos  do  (in  arc) 

N0TB8.— (z)  '^bd  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufiBcient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Cataiogue,  a,  b,  e,  d,  a\  ^,  ^,  ^, 
must  be  changed  to  c,  d,  a,  b,  — ^,  — <f ,  — «',  -^b',  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

LogA 
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LogC 

LogI>. 
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(Sid.  Hoiir.) 
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0.0265 

0*9439 

Z.3566 

4 

9.7338 

0.ZZ46 

Z.3569 

0.739X 

z8 

9*6za7 

0.OZ89 

0.9J83 

X.2534 

h        5 

9.7363 

0.1Z34 

1-3589 

0.7ZZ0 

h      '^ 

9.6Z55 

0.0067 

0*97x9 

z.a48o 

(11^)    6 

9.7294 

0.ZZ85 

Z.3608 

0.6807 

1 

(•^)  ao 

49.6Z90 

-9.993X 

— o.o8jo 

4X.3434 

7 

49.7323 

«H).za8a 

-^z.36a6 

40.6480 

az 

9*6332 

9.9818 

0.9975 

X.3387 

8 

9.7346 

Q.Z404 

Z.3643 

0.6Z35 

aa 

9.6379 

9.976Z 

Z.OO96 

Z.3338 

9 

9.7363 

0.Z535 

Z.3657 

0.5738 

«3 

9.6327 

9.9786 

z.oaza 

Z.3387 

zo 

9*737x 

OiZ6z8 

Z.367Z 

0.53x3 

«4 

9.6373 

9.9899 

Z.0334 

z.aa35 

zz 

9.7375 

az666 

z.3683 

0.4837 

•5 

49.6413 

-0.0066 

-1.0431 

4z.az8z 

za 

49.7376 

-az657 

-Z.3694 

40.4303 

a6 

9.6446 

aoa72 

Z.0535 

z.az35 

X3 

9.7380 

O.Z59Z 

z.a704 

0.3693 

a? 

9.6470 

0.0472 

Z.0636 

Z.3066 

X4 

9.7386 

0.Z477 

z.a7X3 

0.2983 

a8 

9.6487 

0.0639 

X.0733 

Z.3004 

X5 

9.7398 

az336 

Z.37X8 

o.3Z3a 

a9 

9.6498 

0.0749 

Z.0835 

za940 

z6 

9.74x6 

O.ZX93 

i.a723 

azo7z 

30 

49.6508 

-0.0792 

-Z.09Z4 

+Z.1873 

X7 

49.7439 

-0.Z074 

-1.3737 

49.966a 

31 

9.6519 

0.0772 

Z.Z000 

Z.X804 

z8 

9.7466 

0.Z003 

Z.2730 

9.7565 

Feb.        z 

9.6536 

0.0700 

Z.1083 

X.X733 

X9 

9.7493 

0.0986 

Z.273X 

49.3353 

a 

9.6560 

0.0591 

X.1164 

z.i66o 

h       20 

9*75x8 

0.X026 

X.373X 

-9.X384 

b       3 

9.6592 

0.0484 

Z.1342 

X.X584 

(1M>)  az 

9.7538 

0.ZX09 

Z.3730 

9.69x6 

(••0)    4 

49.663a 

-0.0407 

-Z.I3Z7 

4-Z.Z506 

aa 

+9.7553 

-O.Z2ZO 

-1.3738 

-9.9268 

5 

9*6676 

0.0387 

Z.X390 

X.X435 

23 

9.7560 

0.X30X 

X.3735 

0.0784 

6 

9.6731 

0.0440 

Z.Z460 

X.1341 

34 

9.7563 

0.1358 

Z.2720 

0.1904 

7 

9.6764 

0.0558 

Z.1537 

X.X253 

35 

9-756X 

O.X362 

X.27I3 

0.3795 

8 

9.6801 

0.0724 

Z.X593 

Z.ZZ62 

36 

9.7560 

O.X307 

Z.2705 

0.3528 

9 

49-6830 

—0.0906 

-Z.X654 

4-1.1068 

37 

49.7563 

-O.XX90 

-Z.2696 

-0.4x53 

zo 

9.6850 

0.1075 

X-X7I4 

1.0971 

28 

9-757X 

0.1027 

Z.2686 

0.470X 

ZI 

9.6864 

0.1206 

Z.1772 

Z.0870 

39 

9.7585 

0.0838 

Z.2674 

0.5x86 

za 

9.6873 

0.1283 

Z.1828 

X.0765 

30 

9.7607 

0.0647 

z.a66x 

0.5620 

13 

9.6880 

0.1298 

Z.Z882 

X.0656 

3X 

9*7633 

0.0489 

X.2647 

0.60x4 

14 

+9.6889 

-0.1257 

r-z.1934 

+X.0543 

Apr.        X 

49.7663 

-0.0388 

-X.363X 

-0.6374 

X5 

49.6902 

-0.X173 

-1. 1984 

4.Z.0425 

3 

49-7693 

-0.0356 

-1.26x4 

-0.6705 

,                                                                                                     E  «  +  C/H                                                                                                      1 
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BESSELIAN  STAR-NUMBERS,  1899. 


FOR  WASHINGTON  MEAN  MIDNIGHT^ 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  A 

LocC 

Log  27. 

Solar  Day. 
(Sid.  Hoar.) 

hog  A. 

.  Log  A 

Lege 

LqcA 

Apr.        X 

+9.7663 

-0.0388 

-X.263X 

-0.6374 

May       17 

+9.8454 

-9.X093 

-X.0090 

-X.234X 

8 

9.7693 

0.0356 

X.26X4 

0.6705 

x8 

9.8463 

9.X035 

0.9975 

X.2388 

3 

9.7721 

0.0389 

1.2596 

0.7009 

X9 

9.8469 

9.0346 

0.9856 

X.2433 

h        4 

9.7743 

0.0463 

1.2577 

0.7293 

h      80 

9.8476 

8.8573 

0.9733 

1-2477 

(18.0)    5 

9.7760 

0.0549 

1.2556 

0.7559 

(10.0)  2X 

9.8486 

-8.3989 

0.9606 

X.85X9 

6 

+9.7770 

-ao6x3 

-X.2533 

^0.7808 

83 

+9.8503 

+8.6222 

-0.9473 

-X.8559 

7 

9.7776 

0.0630 

1.2509 

0.8042 

23 

9.8523 

9.0245 

0.9334 

X.3597 

8 

9.7779 

0.0582 

X.2484 

0.8262 

24 

9.8549 

9.2x27 

0.9189 

x.a633 

9 

9.7783 

0.0455 

X.2458 

0.8470 

25 

9.8579 

9.3x68 

0.9038 

X.3666 

xo 

9.7789  . 

0.0266 

1.2430 

0.8669 

86 

9.861  X 

9.3674 

0.888X 

X.870X 

XX 

■K9.7799 

-0.00x7 

-X.2400 

-0.8858 

87 

49.8648 

49.3804 

-0.87x6 

-1-2733 

X2 

9.78x5 

9-974X 

1.2369 

0.9038 

88 

9.8671 

9.3655 

0.8544 

X.8764 

13 

9.7838 

9.9473 

X.8337 

0.9208 

t9 

9.8696 

9.3310 

0.8363 

1-2794 

M 

9.7862 

9.9253 

X.8303 

0.9370 

30 

9.87x5 

9.2909 

0.8x73 

x.aSaa 

«5 

9.7889 

9.91x4 

X.8868 

0.9523 

3X 

9.8739 

9.2637 

0.7974 

1.8848 

x6 

49.7915 

-9-9067 

-X.8838 

-0.9670 

Jul*        X 

+9.874X 

+9.2679 

-0.7764 

-1.8873 

«7 

9.7937 

9.9099 

X.8X94 

0.98x2 

8 

9.875X 

9.3x08 

0.7542 

1-2897 

x8 

9.7955 

9.9177 

X.3154 

0.9949 

3 

9.8768 

9.3825 

0.7306 

X.3980 

b       X9 

9.7967 

9.9256 

X.8XX8 

X.008X 

h         4 

9.8775 

9.4650 

0.7056 

X.894X 

(14.0)  20 

9.7973 

9.9296 

X.8068 

X.O8O8 

("^)    5 

9.8793 

9-5432 

0.6790 

X.8960 

8X 

+9.7977 

-^.9261 

-X.8023 

-X.0330 

6 

49.88x5 

+9.608X 

-0.6505 

-X.8978 

82 

9.y9V9 

9.9133 

X.X976 

X.0447 

7 

9.8841 

9.6556 

0.6x99 

I-2995 

23 

9.7983 

9.8899 

X.X987 

X.0560 

8 

9.8869 

9.6846 

0.5868 

X.30XX 

24 

9.799X 

9.8564 

X.X877 

X.0668 

9 

9.8898 

9.6959 

0.5509 

x.3oa6 

as 

9.8006 

9.8148 

X.X825 

X.077X 

xo 

9.8925 

9.69XX 

0.5x16 

X.3039 

26 

+9.8027 

-9.7690 

-X.X771 

-X.087X 

XX 

+9.8948 

+9.6735 

-0.4682 

-X.305X 

27 

9.8053 

9.7849 

X-X7X5 

X.0968 

X8 

9.8967 

9.6490 

0.4x99 

X.3068 

28 

9.8083 

9.6889 

X.X657 

X.X068 

13 

9.898X 

9.6240 

0.3654 

X.3072 

29 

9.8114 

9.6671 

X.X597 

X.1X53 

X4 

9.8991 

9.6079 

0.303X 

X.3081 

30 

9.8144 

9.6607 

1.X535 

X.X840 

15 

9.9000 

9.6077 

0.2300 

X.3088 

May        X 

+9.8170 

-9.6671 

-1.X471 

-X.X385 

x6 

49.9008 

+9.626X 

-0.X48O 

-1.3094 

2 

9.8x91 

9.6790 

1.1405 

X.X407 

17 

9.90x8 

9.6599 

0.03x4 

x-3099 

3 

9.8207 

9.6893 

X.1337 

X.1486 

x8 

9.9032 

9.70x5 

9.8887 

X.3X03 

4 

9.8218 

9.6904 

X.X266 

X.X568 

h      X9 

9.905X 

9.7427 

9.6542 

X.3X05 

„        5 

9.8225 

9.6774 

X.XX92 

X.X634 

(18.0)  80 

9.9074 

9.7773 

-9.14x4 

X.3X06 

(15.0)    6 

+9.8233 

-9.6466 

-X.XXI6 

-X.1704 

8X 

+9.9103 

+9.80x5 

+9.2397 

-X.3X06 

7 

9.8242 

9-5946 

1.X037 

X.X778 

88 

9.9X3X 

9.8x32 

9.6865 

X.3X05 

8 

9.8254 

9.5198 

X.0956 

X.X838 

23 

9.9I6X 

9.81x9 

9.9019 

X.3X03 

9 

9.8272 

9.4214 

X.0873 

X.1903 

24 

9.9188 

9.7990 

0.0451 

X.3098 

xo 

9.8294 

9.30x0 

1.0787 

X.X966 

25 

9.93x8 

9.7766 

0.1525 

X.3093 

XI 

+9.8321 

-9.X679 

-X.0698 

— X.8027 

86 

+9.9232 

+9.7506 

+0.8385 

-1.3087 

X2 

9.8350 

9.0457 

X.0605 

X.2086 

27 

9.9247 

9.7266 

0.3x03 

X.3080 

X3 

9.8378 

8.9713 

1.0509 

X.2X42 

88 

9.9258 

9.7113 

0.37x4 

x.3072 

X4 

9.8404 

8.9685 

X.04XO 

X.8X94 

29 

9.9268 

9-7096 

0.4251 

x.3068 

15 

9.8425 

9.0x62 

X.0307 

1.8244 

30 

9.9278 

9.7223 

0.4738 

X.3051 

x6 

+9.8448 

-9.0738 

-X.020X 

-1.2293 

July         X 

49.9290 

+9.7468 

+0.5x57 

-x.3039 

17 

+9.8454 

-9.X092 

-1.0090 

-X.234I 

a 

+9.9304 

+9.7768 

+0.5545 

-X.3085 

B  -^ 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

LogA 

Log  A 

LogC 

Log  A 

Solar  Day. 
(Sid.  Hour.) 

JjogA. 

Log  A 

LogC 

Log/>. 

July   « 

49.9290 

+9.7468 

+0.5x57 

-X.3039 

Aug.   x6 

+9.9956 

+9.6041 

+I.X815 

— X.0792 

2 

9.9304 

9.7768 

0.5545 

1.3025 

17 

9.9975 

9.5770 

1.1867 

X.0690 

3 

9.9323 

9.8058 

0.5900 

1.3010 

x8 

9.9992 

95301 

X.1916 

X.0584 

h    4 

9.9345 

9.8288 

0.6227 

X.2994 

h   X9 

0.0006 

9.4646 

X.1964 

1.0474 

(19-0)  5 

9.9370 

9.8421 

0.6531 

1.2977 

(22.0)  20 

0.00x5 

9.3872 

X.2011 

X.0360 

6 

+9-9395 

+9.8438 

+0.6813 

-1.2958 

2X 

+0.0022 

+9.3098 

+X.2056 

-X.0241 

7 

9.94x9 

98337 

0.7077 

1.2938 

22 

0.0026 

9.2527 

X.2099 

X.0118 

8 

9-944Z 

9.8133 

0.7325 

X.29X7 

23 

0.0028 

9.2353 

X.2141 

0.9990 

9 

9.9458 

9.7854 

0.7558 

1.2895 

24 

0.0032 

9.2630 

X.218X 

0.9857 

xo 

9.947a 

9.7545 

0.7778 

Z.287Z 

25 

0.0037 

9.320X 

X.22X9 

0.9718 

XX 

+9.9481 

+9.7270 

+0.7987 

-X.2846 

26 

+0.0045 

+9.3849 

+X.2256 

-0.9573 

xa 

9.9488 

9.7096 

0.8185 

Z.2820 

27 

0.0057 

9.440X 

X.229X 

0.9422 

X3 

9.9494 

9.7065 

0.8373 

1.2792 

28 

0.0071 

9.4768 

X.2325 

0.9264 

M 

9.950X 

9.7182 

0.8552 

1.2763 

29 

0.0086 

9.4904 

X.2357 

0.9098 

X5 

9.95" 

9.7405 

0.8723 

X.2733 

30 

0.0102 

9.4789 

X.2388 

0.8925 

x6 

+9.95a5 

+9.7671 

+0.8887 

-X.270X 

3X 

+0.0x17 

+9.4407 

+X.2418 

-0.8743 

X7 

9-9543 

9.7912 

0.9043 

Z.2668 

Sept.   X 

0.0x28 

9.3766 

X.2446 

0.8551 

x8 

9.9565 

9.8078 

0.9193 

X.2633 

2 

0.0137 

9.2887 

X.2473 

0.8349 

19 

9.9590 

9.8138 

0.9336 

1.2596 

h   3 

0.014X 

9.X867 

X.2499 

0.8136 

20 

9.9615 

9.8073 

0.9473 

X.2558 

(»8,0)  4 

aox43 

9.0923 

X.2523 

O.79XX 

(S0.0)  81 

+9.9638 

+9.7883 

+0.9605 

-1.25x8 

5 

+0.0143 

+9.0425 

+X.2546 

-0.767X 

22 

9.9659 

9.7576 

0.9732 

1.2477 

6 

0.0143 

9.0635 

X.2567 

0.7418 

23 

9.9676 

9.7206 

0.9855 

1.2434 

7 

0.0144 

9.X420 

X.2587 

0.7146 

24 

9.9688 

9.6812 

0.9974 

X.2390 

8 

0.0x48 

9.24x2 

X.2606 

0.6854 

«5 

9.9698 

96473 

X.0088 

X.2344 

9 

0.0x55 

9.3328 

X.2623 

O.654X 

16 

+9.9705 

+9.6266 

+X.OZ98 

-X.2296 

xo' 

+0.0167 

+9.4024 

+.X.2639 

-a62ox 

27 

9.97x1 

9.6247 

X.0304 

X.2246 

XX 

0.018X 

9.4464 

X.2654 

0.5830 

28 

9.9718 

9.6397 

X.0406 

X.2195 

X2 

0.0197 

9.4625 

X.2667 

0.5424 

29 

9.9728 

9.6655 

X.0504 

1.2142 

X3 

0.0214 

9.4517 

X.2679 

0.4974 

30 

9.974a 

9.6937 

X.0598 

Z.2087 

X4 

0.0228 

9.4x48 

X.2690 

0.4469 

3X 

+9.9758 

+9.7172 

+1.0689 

-1.2030 

X5 

+0.0240 

+9.3553 

+1.2700 

-0.3899 

Aug.   X 

9.9777 

9.7304 

1.0778 

1.1971 

x6 

0.0249 

9.2806 

1.2708 

0.3240 

a 

9.9798 

9.730X 

1.0865 

X.Z910 

X7 

0.0254 

9.2065 

X.2715 

0.2460 

3 

9.9817 

9.7x44 

1.0950 

X.Z846 

x8 

0.0256 

9.1584 

X.272X 

0.1500 

h   ^ 

9.9835 

96835 

1.1032 

X.1780 

h   '^ 

0.0257 

9.1617 

X.2725 

(»1^)  5 

+99850 

+9.6394 

+Z.Z1XX 

— X.1712 

(0.0)  20 

+ao259 

+9.2x78 

+X.2728 

-9.8553 

6 

9.9860 

9.5863 

Z.II86 

X.X642 

21 

0.0262 

9.3036 

X.2730 

9.5649 

7 

9.9867 

9.5323 

X.Z258 

1.1570 

22 

0.0267 

9.3938 

X.273X 

-8.2405 

8 

9.9871 

9.4882 

X.I327 

X.1495 

23 

0.0275 

947x9 

x.2730 

+9.5209 

9 

9.9873 

9.4655 

X.I394 

1.X417 

24 

0.0287 

9.5308 

X.2728 

9.8337 

xo 

+9.9876 

+9.4697 

+I.X459 

-X.X337 

25 

+0.0301 

+9.5679 

+•1.2725 

+0.0135 

xz 

9.9881 

9.4965 

I.I523 

1.1254 

26 

0.0315 

9.5832 

1.272X 

0.1402 

Z2 

9.9890 

9.5343 

1.1585 

X.Z168 

27 

0.0328 

9.5784 

X.27X5 

0.2381 

X3 

9.990a 

9.5715 

1. 1646 

X.X079 

28 

0.0339 

9.5567 

X.2708 

0.3181 

X4 

9.9917 

9.5990 

1.1705 

X.0987 

29 

0.0348 

9.523X 

X.2700 

0.3852 

X5 

+9.9936 

+9.61x0 

+I.I76X 

— 1.0891 

30 

+0.0352 

+9.4883 

+X.269X 

+0.4435 

x6  +9-9956 

+9.604X 

+I.I8I5 

-1.0792 

Oct.    X  +0.0354 

+9.4628 

+X.2680 

+0.4948 

B  m  . 

4-0-0)5 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  A 

LogC 

Log/>. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  A 

LogC 

Log  27. 

Oct.        I 

+0.0354 

49.4<5a8 

+z.a68o 

+0.4948 

Nov.       16 

+0.0753 

-K).z673 

+X.0353 

a 

0.0354 

9.4591 

z.a668 

0.5404 

X7 

0.0766 

o.i86a 

1.0344 

Z.3375 

3 

0.0353 

9.4828 

x.a655 

O.58Z7 

h      x8 

0.0782 

0.20Z7 

Z.OZ30 

Z.3336 

h        4 

0.0354 

9.529a 

z.a640 

o.6z94 

(4.0)  Z9 

0.0799 

0.2Z25 

Z.OOIZ 

X.3375 

(1^)    5 

0.0356 

9.5882 

I.a624 

0.6538 

ao 

o.o8z6 

0.2182 

0.9887 

z.a433 

6 

+0.0363 

+9.6477 
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0.3276 

29.89 

1.993 

357  57 

23  51.8 

22758 

15  ZZ.9 

1.1139 

1.2890 

6.27 
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0.7414 

8 
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Z2 
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0.6109  . 

(16.0)  2Z 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

Solar  Day. 
(Sid.  Hour.) 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 
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X.3477 

Z.2781 

7.6Z 

0.8819 

14 

0.7875 

51.29 

3-419 

Z24 

0    5t6 

6638 

426.5 

X.3484 

1.2786 

7.56 

0.8790 

X5 

0.7903 

51-34 

3.423 

123 

0    5-5 

6535 

422.3 

X.3488 

1.2791 

7.51 

0.8759 

z6 

0.7930 

+51.38 

+3.425 

125 

0    5.7 

6432 

4  z8.i 

+X.3491 

+1.2796 

+7-46 

+0.8727 

17 

0.7957 

51.40 

3.427 

130 

0    6.0 

6329 

4x3.9 

X.3494 

1.2801 

7.40 

0.8693 

i8 

0.7984 

51-43 

3.429 

I  37 

0   6.5 

62  26 

4    9.7 

X.3497 

1.2806 

7.34 

0.8658 

h        19 

0.8012 

51.50 

3.433 

Z46 

0   7.Z 

61  23 

4    5.5 

1.3503 

Z.28Z2 

7.28 

0.8621 

(S.0)     20 

0.8039 

51.61 

3.441 

155 

0   7.7 

6021 

4    X.4 

Z.3512 

Z.2817 

7.22 

0.8582 

21 

0.8067 

+51.74 

+3-449 

2    4 

0   8.3 

5918 

3  57-2 

+1.3524 

+1.2823 

+7.15 

+0.8541 

22 

0.8094 

51.92 

3.461 

2  12 

0    8.8 

58  16 

353.1 

X.3539 

1.2829 

7.08 

0.8499 

23 

0.8121 

52.  ZO 

3.473 

2  z6 

0    9.1 

5714 

348.9 

X.3554 

X.2835 

7.0Z 

0.8455 

24 

0.8149 

52.28 

3-485 

217 

0    9.1 

56  12 

3  44-8 

X.3569 

Z.284I 

6.94 

0.8409 

25 

0.8176 

52.44 

3-496 

2  z6 

0    9.1 

55  10 

3407 

Z.3582 

Z.2847 

6.86 

0.8362 

26 

0.8204 

+52.57 

+3505 

215 

0    9.0 

54    8 

336.5 

+X.3593 

+1.2853 

+^.78 

+0.8313 

27 

0.8231 

52.65 

3-510 

2Z3 

0    8.9 

53    6 

332.4 

Z.3600 

1.2859 

6.70 

0.8262 

28 

0.8258 

52.69 

3-513 

2  12 

0    8.8 

52    4 

328.3 

Z.3605 

Z.2865 

6.62 

0.8209 

29 

0.8286 

52.74 

3.516 

2  13 

0    8.9 

51    2 

324.1 

1.3607 

I.287I 

6.54 

0.8154 

30 

0.8313 

52.76 

3-517 

2  16 

0    9.1 

50    z 

3  20.1 

1.3609 

1.2877 

6.45 

0.8097 

31 

0.834Z 

+52.78 

+3-519 

2  22 

0    9-5 

49    0 

3  16.0 

+1.3612 

+Z.2884 

+^.36 

+0.8037 

Not.       X 

0.8368 

52.83 

3.522 

2  30 

0  lO.O 

47  59 

3  "9 

1.3616 

Z.289I 

6.27 

0.7975 

2 

0.8395 

52.92 

3-528 

239 

0  10.6 

4659 

3    7.9 

1.3624 

1.2898 

6.18 

0.791 1 

h         3 

0.8423 

53.06 

3-537 

249 

0  II. 3 

4558 

3    3.9 

1.3635 

Z.2904 

6.09 

0.7845 

(8.0)      4 

0.8450 

53.23 

3.549 

258 

0  ZZ.9 

4458 

259.9 

1.3650 

Z.29II 

5.99 

0.7776 

5 

0.8478 

+53.42 

+3.561 

3    4 

0  12.3 

43  57 

255-8 

+Z.3666 

+Z.2918 

+5.89 

+0.7705 

6 

0.8505 

5364 

3-576 

3    7 

0  12.5 

4257 

251.8 

1.3684 

1.2924 

5-79 

0.7631 

7 

0.8532 

53.86 

3.591 

3    9 

0  12.6 

4157 

247.8 

Z.3701 

I.293I 

5.69 

0.7554 

8 

0.8560 

54.05 

3-603 

3    8 

0  12.5 

4057 

243.8 

X.3717 

X.2937 

5.59 

0.7474 

9 

0.8587 

54.21 

3-614 

3    5 

0  12.3 

3958 

239.9 

X.3730 

1.2944 

5.48 

0.7392 

zo 

0.86Z5 

+54.34 

+3.623 

3    3 

0  12.2 

3858 

235.9 

+X.3740 

+  1.2950 

+5.37 

+0.7307 

ZI 

0.8642 

54.43 

3-629 

3    2 

0  12.1 

3758 

231.9 

X.3747 

X.2957 

527 

0.7219 

12 

0.8669 

54.50 

3-633 

3    4 

0  12.3 

3659 

227.9 

X.3753 

Z.2963 

5.16 

0.7128 

X3 

0.8697 

54.56 

3.637 

3    8 

0  12.5 

36    0 

2  24.0 

1.3758 

Z.2970 

5.05 

0.7034 

M 

0.8724 

54.63 

3.642 

314 

0  12.9 

35    X 

2  20.1 

1.3764 

Z.2976 

4.94 

0.6936 

15 

0.8752 

+54-73 

+3.649 

323 

013.5 

34    2 

2  16. 1 

+X.3773 

+Z.2982 

+4.83 

+0.6834 

z6 

0.8779 

+54.86 

+3.657 

332 

0  14. 1 

33    3 

2  12.2 

+1.3783 

+Z.2988 

+4.71 

+0.6728 

1 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

1 

^oUr  Day. 
(Sid.  Hour.) 

■     T 

/ 

i 

7 

H 

Lo«^. 

Log  A. 

f 

l^i. 

In  Are. 

In  Time. 

In  Arc. 

In  Time. 

InAra 

InTfmo. 

y 

« 

■ 

0     > 

h    m 

•     « 

h    m 

« 

Nov. 

i6 

0.8779 

+54.86 

+3.657 

332 

0  14.1 

33    3 

2  12.2 

+1.3783 

+X.2988 

+4.7X 

+0.6728 

17 

0.8806 

55.02 

3.668 

340 

014.7 

32    4 

2    8.3 

X.3797 

X.2994 

4.59 

0.6617  1 

.     h 

i8 

0.8834 

55.22 

3.681 

3  47 

0  15.1 

31    5 

2    4-3 

1.3814 

X.3000 

4.47 

0.6502  1 

(4.0) 

19 

0.8861 

55.44 

3.696 

352 

015.4 

30    7 

2    0.5 

X.3831 

X.3006 

4.35 

0.6383 

ao 

0.8889 

55.66 

3-7" 

3  54 

0  15.6 

29   9 

156.6 

X.3848 

X.30X2 

4.23 

0.6260 

2Z 

0.8916 

+55.86 

+3.724 

3  54 

0  15.6 

28  xz 

X52.7 

+1.3864 

+2.30x7 

+4.22 

+0.6233 

22 

0.8943 

56.04 

3.736 

352 

015.4 

2713 

X48.9 

1.3878 

X.3022 

3.99 

0.6001 

23 

0.8971 

56.18 

3.745 

3  49 

OI5-3 

26  X5 

X45.0 

1.3889 

2.3027 

3.86 

0.5862 

24 

0.8998 

56.28 

3.752 

3  47 

0  15.1 

25x7 

X4X.1 

X.3897 

1.3032 

3.73 

0.5726 

25 

.0.9026 

56.36 

3.757 

346 

0  15. 1 

2420 

X37.3 

1.3902 

X.3037 

3.60 

0.5563 

26 

0.9053 

+56.41 

+3.761 

348 

0  15.2 

2323 

1  33.5 

+X.3907 

+X.3042 

+3.47 

+0.5403 

27 

0.9080 

56.48 

3.765 

352 

015.5 

22  25 

129.7 

1.39x2 

1.3047 

3.34 

0.5*37 

28 

0.9x08 

56.56 

3.771 

358 

015.9 

21  28 

125.9 

1.3918 

2.3052 

3.20 

0.5062 

29 

0.9135 

56.67 

3.778 

4    6 

0  16.4 

2031 

I  22.  X 

Z.3928 

1.3057 

3.07 

0.4878 

30 

0.9163 

56.82 

3.788 

414 

0  16.9 

1934 

I  18.3 

X.3940 

1.3062 

2.93 

0.4684 

Dec. 

z 

0.9190 

■I-57.02 

+3.801 

421 

017.4 

1837 

1x4.5 

+X.3956 

+2.3065 

+2.80 

+0.4480 

a 

0.9217 

57.24 

3.816 

427 

0  17.8 

1740 

X  10.7 

X.3973 

1.3069 

2.66 

0.4265 

3 

0.9244 

57.49 

3.833 

429 

017.9 

1643 

I    6.9 

1.3992 

X.3073 

2.53 

0.4037 

h 

4 

0.9272 

57-75 

3.850 

429 

0  17.9 

1546 

X    3.1 

Z.40IX 

1.3076 

2.39 

0.3794 

{»•*) 

5 

0.9299 

57.98 

3.865 

427 

0  17.8 

1449 

059.3 

2.4029 

X.3079 

2.26 

0.3534 

6 

0.9326 

+58.19 

+3.879 

424 

0  17.6 

13  53 

055.5 

+1.4044 

+2.3082 

+2.22 

+0.3258 

7 

0.9353 

58.35 

3.890 

420 

017.3 

12  56 

051.7 

1.4056 

1.3085 

1.98 

0.2962 

8 

0.9381 

58.48 

3.899 

417 

0  17.1 

XX  59 

047.9 

X.4065 

2.3088 

2.84 

0.2641 

9 

0.9408 

58.59 

3.906 

4x5 

0  17.0 

IX    3 

044.2 

1.4073 

1.309X 

1.70 

0.2294 

10 

0.9436 

58.68 

3.912 

416 

0  17. 1 

10    7 

040.5 

1.4080 

X.3094 

1.56 

0.19x6 

II 

0.9463 

+58.78 

+3.919 

420 

017.3 

911 

036.7 

+1.4087 

+1.3096 

+2.42 

40.2498 

22 

a949o 

58.89 

3.926 

425 

017.7 

814 

032.9 

1.4097 

2.3098 

2.27 

0.1036 

13 

0.9518 

59.05 

3.937 

432 

0  18.1 

718 

0  29.2 

1.4109 

2.3100 

X.X3 

0.0529 

14 

0.9545 

59.23 

3.949 

438 

0  18.5 

6  22 

025.5 

1.4122 

2.3202 

0.99 

99930 

X5 

0.9573 

59.44 

3.963 

4  43 

0  18.9 

526 

0  21.7 

1.4139 

2.3102 

0.85 

+9-9247 

z6 

0.9600 

+59-68 

+3.979 

446 

0  19. 1 

430 

0  18.0 

+1.4156 

+2.3103 

+0.70 

+9.843* 

17 

0.9627 

59.92 

3.995 

4  47 

0  19. 1 

3  34 

014.3 

1.4174 

1.3104 

0.55 

9.7423 

18 

0.9655 

60.16 

4.01 1 

4  45 

0  19.0 

238 

0  10.5 

X.4191 

1.3105 

0.42 

9.6109 

h 

19 

0.9682 

60.37 

4.025 

441 

0  18:7 

142 

0    6.8 

1.4206 

1.3105 

0.26 

9.4211 

(•.0) 

20 

0.9710 

60.54 

4.036 

436 

0  18.4 

0  46 

0    3.1 

X.4218 

2.3106 

+0.22 

+9.0759 

21 

0.9737 

+60.68 

+4.045 

4  32 

0  18.1 

35950 

23  59.3 

+1.4228 

+1.3106 

-0.03 

-8.4082  ' 

22 

0.9764 

60.76 

4.051 

428 

017.9 

35854 

23  55.6 

1.4234 

1.3106 

0.27 

9.2316 

23 

0.9792 

60.85 

4.057 

427 

0  17.8 

35758 

23  51.9 

1.4239 

X.3105 

0.32 

9-4983 

24 

0.9819 

60.92 

4.061 

427 

0  17.8 

357    2 

23  48.1 

1.4244 

2.3105 

0.46 

9.6624 

25 

0.9847 

61.00 

4.067 

430 

0  18.0 

356    6 

23  44.4 

1.4250 

2.3104 

0.61 

9.7810  1 

26 

0.9874 

-1^1.12 

+4.075 

4  35 

0  18.3 

355    9 

23  40.6 

+1-4259 

+1.3x03 

-0.75 

-^.8739  ( 

27 

0.9901 

61.27 

4.085 

440 

0  18.7 

35413 

23  36.9 

1.4269 

1.310a 

0.89 

9.9504 

28 

0.9929 

61.46 

4.097 

4  44 

0  18.9 

353  17 

23  33.x 

X.4284 

X.3101 

2.04 

0.0153 

29 

0.9956 

61.69 

4.113 

4  47 

0x9.1 

35221 

2329.4 

1.4300 

1.3099 

2.28 

0.0723 

30 

0.9984 

61.93 

4.129 

448 

0  19.2 

35125 

23  25.7 

X.43X7 

X.3097 

X.33 

0.22XX    : 

31 

X.OOII 

+62.18 

+4.145 

4  47 

0  19.1 

35028 

23  21.9 

+1-4335 

+X.3095 

-Z.47 

-0.2657 

32 

1.0038 

+62.43 

+4.162 

4  43 

0  18.9 

34932 

23  18. 1 

+X.4352 

+X.3093 

—2.60 

-0.2060 
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MEAN  PLACES  FOR  x899.a    Qanuary 

O'.o— 0^.140,  Washington.) 

Nam*  of  Star. 

"Stf- 

-.^..u--.. 

Animml 

D«^-o. 

Amunl 
Vuiation. 

has 

8 

•           t            m 

m 

a  Andromedae 

a.i 

0     3     9.946 

+    3.0932 

+  38  31  58.03 

4-19.883 

*    P  Cassiopeise  • 

a-4 

0     3  47.187 

3.1792 

4  58  35  32.47 

19.850 

♦  22  Andromedae 

4-9 

0     5     4.215 

S.IO55 

+  45  30  36.00 

20.034 

4  Draconis  (H.)      .  S.  P. 

51 

0     7  28.708 

«.874i 

-t-ioi  49  21.21 

20.020 

r  Ve%zsi{Algena.). 

a.8 

0    8    2.046 

3.0847 

+  14  37  19-25 

20.02  z 

*    c  Andromedae 

H 

0  13     3.037 

+  3.1253 

+  36  13  3077 

+19.980 

♦     c  Ceti     . 

36 

0  14  16.702 

3^526 

-    9  33    2.91 

X9-954 

*    6  Ursae  Minoris      .  S.  P, 

6.3 

0  14  22.244 

a25xo 

+  91  44  24.02 

19.939 

♦  44  Piscium       ^ 

5-2 

0  20  13.469 

3.0735 

+    I  22  49.24 

19.950 

/9  Hydri .... 

9.8 

0  20  26.558 

3.1169 

-  77  49  23.26 

20.279 

12  Ceti     .... 

6.0 

0  24  53.039 

+  3.061 1 

-    4  30  55.05 

4.19.932 

<  Draconis     .    •   •S.P. 

3-8 

0  29  X0.527 

s.5868 

+109  39  18.54 

19.884 

♦    «  Andromeda 

4-4 

0  31  29.063 

3.1999 

+  33    9  4796 

19.865 

.  a  Cassiopeiae  (vor.) 

a-3 

0  34  46.440 

3.379X 

+  55  59    0.09 

19.781 

/9  Ceti     .... 

a.2 

0  38  31.218 

3.0x37 

-  18  32  37.93 

29.794 

21  Cassiopeiae  • 

57 

0  38  58.013 

+  3.8732 

+  74  26    979 

4-19.742 

*     o  Cassiopeiae . 

4-7 

0  39    5.636 

3.3231 

+  47  43  53-49 

19.746 

*     ^  Piscium 

4.8 

0  43  26.459 

3-io8i 

+    72    7.45 

19.645 

32»Camelop.  (H.)     .S.P. 

5-2 

0  48  23.090 

0.4130 

+  96    2  17.59 

19.594 

♦    r  Cassiopeiae  . 

a.3 

0  50  36.523 

3.5858 

'I-  60  10  10.98 

19.552 

♦    Ik  Andromedae         . 

4.0 

0  51     8.670 

+  3.3140 

+  37  57    6.00 

4-19.606 

♦  43  Cephei  (H.) 

4.6 

0  54  53.940 

7.3666 

+  85  42  55-44 

19.480 

«  Piscium 

4-3 

0  57  42.024 

3.1099 

-«.    7  20  46.92 

X9.443 

/9  Andromedae 

3.2 

I     4    4-537 

3.3471 

+  35    5    6.14 

19.151 

♦     «  Tucanae       .        . 

4-9 

I    Z2   20.899 

a.0534 

-  69  24  44.66 

Z9.16Z 

♦    /  Piscium 

51 

I    12    35.272 

4-  3.0904 

+    34  57-37 

4.19.025 

tf'Ceti     .... 

3.6 

I    18   58.463 

a.9972 

-    8  43  16.21 

18.654 

a  Ursae  Minoris  (Polaris) 

2.2 

I    22      8.629 

25.0288 

+  88  46    7.89 

18.778 

38  Cassiopeiae . 

5-9 

I    23    42.394 

4.39x7 

•••  69  44  41,26 

18.654 

*     K  Octantis      .        .  S.  P. 

5-4 

I    24   35.030 

8.8908 

-  94  43  53-86 

18.705 

11  Piscium 

37 

I    26      4.654 

4-  3.2039 

+  14  49  30.69 

+18.647 

*    0  Andromedae 

4-2 

I    30   52.081 

3.5078 

+  40  54    1.79 

18.127 

♦     jr  Piscium 

5-5 

I    31    44.613 

3.1753 

+  "  37  30.33 

18.515 

a  Eridani  {Ackemar)     . 

0.4 

I    33    56.780 

a.2311 

-  57  44  5967 

18.343 

♦     V  Piscium 

4.6 

I    36    10.472 

3.1187 

+    4  58  35-48 

18. 31 1 

0  Piscium 

4-4 

I    40      3.561 

+  3.X633 

+    8  38  57.13 

+18.197 

♦     C  Ceti     .... 

3.6 

I    46   28.504 

a.9620 

-  lo  50    6.62 

17.803 

P  Arietis 

2.8 

I    49      3.529 

3.3053 

+  20  18  51.55 

17.707 

50  Cassiopeiae. 

4.1 

I    54   48.028 

5.0292 

+  71  55  57-56 

17.6x2 

*     Y  Andromedae 

2.2 

I  57  41.809 

3.6641 

+  41  50  42.27 

17.418 

a  Arietis 

2.1 

2     I  28.696 

+  3.3729 

+  22  59    5.48 

+17.149 

a  Draconis      .         .S.P. 

37 

2     I  39.346 

Z.6242 

+115     8  29.92 

17.287 

*    fi  Trianguli     . 

3.1 

a    3  31.935 

3-5575 

+  34  30  34-57 

IAI79 

e»Ceti     . 

4-5 

2    7  38.759 

4-  3.X752 

+    8  22  22.42 

17^007 

*    4  Ursae  Minoris      .  S.  P. 

4-9 

2    9  14.188 

-  0.3079 

+101  58  40.10 

16.903 

*     r  Trianguli     . 

4-3 

2  II  18.478 

4-  3.5537 

+  33  22  48.67 

+16.818 

»  67  Ceti     .... 

5-6 

2  II  56.676 

2.9898 

-    6  53  15.68 

16.710 

♦     d  Hydri .... 

4-2 

2  19  57.121 

X.0575 

-  69    7     7-94 

16.441 

c  Cassiopeiae . 

4.6 

2  20  43.970 

4.8747 

+  66  56  53.91 

16.393 

e"Ceti     .... 

45 

2  22  47.298 

4-  3.1849 

+    80  26.26 

+  16.269 

*  Apparent  right  atccnaions  of  •(•»  marked  with  an  asteritk  are  giTcn  aftar  thoM  of  atandard  acar& 
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FIXED  STARS,  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o*,o— o<*.i40,  Washington 

•) 

Mams  of  Star. 

Magni- 
tode. 

Right  Ascension. 

Annual 
Variation. 

Annual 
Variation. 

5  Ursae  Minoris      .  S.  P 

.       45 

h     m       s 

a  27  44.141 

8 
-    0.1789 

0                   *                 H 
4-103        51          18.26 

+  16.012 

*    /.  Hydri . 

.      5-3 

2   33   47.741 

-    I.4IO4 

-  79  32  59.06 

15.693 

*     8  Ceti     . 

.      41 

2    34    18.327 

+    3.0736 

-    0    6  26.50 

X5.67O 

*     6  Persei. 

.         4-2 

2   37    17.920 

4-0747 

-1-  48  48     4.38 

15-422 

r  Ceti     . 

.      3-6 

2    38      3.960 

3.1042 

+    2  48  36.48 

I5.3IX      ' 

*     *  Arieds 

.      55 

a  45  54-907 

+    3.3059 

+  14  39  56.92 

+14.983  : 

fi  Ursae  Minoris      .  S.  F 

2.3 

a  50  59-793 

-     0.22X3 

+105  25  54.43 

X4.72X 

*  47  Cephei  (H.) 

.      5-7 

a  52  38.533 

+    7.7654 

+  79      I    lO.II 

X4.624 

*     «  Arietis 

•  *f 

2  53  26.127 

3.4228 

+  20  56  11.44 

14.578 

a  Ceti      . 

.      a.6 

a  56  59-917 

3.1313 

+    3  41  36.48 

X4.278 

*    fi  Persei  {A/gol)  (var.)  , 

.        2-3 

3     I  35-662 

•¥  3.8870 

+  40  33  59.22 

+X4.082 

48  Cephei  (H.) 

.      5-5 

3     7  29-522 

7.4408 

+  77.  21  49.20 

13.655 

C  Arietis 

.      4-8 

3     9    5.676 

3.4410 

+  20  40  12.44 

X3.52X 

a  Persei.        .        .        , 

.      1.9 

3  17    6.600 

+  4.2622 

+  49  30     5-96 

13.048 

•     c  Hydri  .... 

.      57 

3  18  28.373 

-   1.5796 

-  77  45  26.11 

13.042 

•    p  Octantis      .        .S.P. 

5-7 

3  19  58.308 

+  13.1107 

-  95  52  16.68 

+12.850 

/*  Ursae  Minoris      .  S.  P. 

,         3-2 

3  20  53.242 

-   0.1265 

+107  48  23.84 

X2.812 

*    /  Tauri  .        .        . 

4-3 

3  25  17.716 

+  3- 3062 

+  12  35  26.35 

12.533 

«  Eridani        .        .        , 

3-7 

3  28  10.275 

2.8241 

-     9  47  59.60 

12.363 

i  Persei .... 

31 

3  35  43.919 

4.2539 

+  47  27  52.23 

X  1.762 

*    r  Camelopardalis  (H.)  . 

4.6 

3  39  41-339 

+  6.2537 

+  71     I   15.58 

+11.474 

1}  Tauri  .... 

31 

3  41  28.730 

+  3.5586 

+  23  47  33.88 

H.340 

C  Ursae  Minoris      .  S.  P. 

4.6 

3  47  39.770 

-  2.2322 

+101  53  41.19 

10.947 

C  Persei. 

30 

3  47  46.906 

+  37623 

+  31  35     0.64 

X0.906 

•     r  Hydri  .... 

.      3-3 

3  48  47.834 

-  0.9863 

-  74  32  54.36 

10.993 

•     «  Persei.        .        .        , 

.      30 

,     3  51     4-394 

+  4.0127 

+  39  43     4-83 

+  X0.676 

Y  Eridani 

.      30 

3  53  19.059 

a.7990 

-  13  47  45.09 

X0.4I3 

*    A*Tauri  .... 

.      4-6 

3  58  43.402 

3.5414 

4.  21  48  20.44 

X0.042 

*     f  Persei .... 

.      4-3 

4     I   19.620 

4.3406 

+  47  26  33.97 

9.888 

Groombr.  3320    .  S.  P 

.      5-5 

4    6     2.459 

0.1436 

+11 1  55  25.34 

9-496 

*    ©1  Eridani 

42 

4    6  56.095 

+  2.9274 

-76     3.62 

4-    9^581 

;-  Tauri  .... 

3-8 

4  14     2.695 

+  3.4101 

+  15  23     1.51 

8.916 

*     ij  Ursae  Minoris      .  S.  P. 

50 

4  20  27.177 

-  X.8055 

4-104    0  42.59 

8.185 

1}  Draconis     .        .  S.  P, 

2.8 

4  22  37.520 

+  0.8081 

+118  15  26.27 

8.2XX 

t  Tauri  .... 

3.6 

4  22  43.071 

+  3.4986 

4-    18   57   22.92 

8.214 

*     *  Mensae 

5-6 

4  24  48.040 

-  4.1973 

-  80   27      4.60 

+  8.098 

*    m  Persei .... 

6.0 

4  26  18.450 

+  4.2125 

4"  42    50   52.61 

7.95a 

A  Draconis     .        .  S.  P. 

50 

4  28  10.979 

-  0.1311 

+11 1      0  48.86 

7.800 

a  Tauri  {Aldebaran) 

I.O 

4  30    7.455 

+  3.4384 

+    16    18    22.45 

7.472 

*     T  Tauri  .... 

45 

4  36  10.921 

35965 

+   22   45    47.16 

7-145 

a  Camelopardalis  . 

4-4 

4  44    0.172 

+  5.9315 

+  66  10  15.73 

+    6.527 

*     i  Tauri  .         .        .        , 

5-2 

4  45  27.899 

3.5063 

+  18  40    4.19 

6.361 

(  Aurigae 

,      2.8 

4  50  24.928 

3.9020 

+  33     0  22.22 

5.974 

*     C  Aurigae 

.      3-9 

4  55  25.016 

+  4.1867 

+  40  55  42.43 

5.570 

t  Ursae  Minoris      .  S.  P, 

4-5 

4  56  18.768 

-  6.3017 

+  97  47  47.04 

5-503 

II  Orionis 

.      4-7 

4  58  47.801 

+  3.4251 

+  15  15  48.16 

+    5.25a 

*     fi  Eridani 

2.9 

5     2  53.053 

2.9489 

-    5  13    0.90 

4.887 

a  Aurigae  {Capella) 

0.1 

5     9  13.620 

4.4262 

+  45  53  42.69 

3-97 1 

fi  Orionis  XRiget)   . 

.      0.3 

5     9  41.011 

2.8817 

-    8  19    6.1 1 

4.36X 

*     T  Orionis 

.      3.8 

5  12  42.122 

4-  2.9x31 

-    6  57  13.38 

+    4.098 

-.      .i 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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1 

MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i40,  Washington 

-) 

Name  of  Star. 

tade. 

Annnal 
Variation. 

DedinaUoiL 

Annual 
Variation. 

p  Tauri  . 

1.8 

h     m       ■ 

5  19  54-402 

8 
+    3.7900 

4-  28    31    19.49 

n 
4-3.310 

♦    X  Aurigae 

5.0 

5  26    9.326 

3.9057 

4-  32     7     3-68 

2.970 

Groombridge  966 

.   6.4 

5  26  13.595 

8.0076 

+  74  58  36.85 

2.963 

d  Ononis  (var,) 

►    2.3 

5  26  50.781 

3.0637 

-    0  22  26.18 

2.886 

a  Leporis 

2.7 

5  28  16.522 

2.6450 

-  17  53  40.57 

2.766 

♦        Groombridge  944 

6.4 

5  29  36.492 

+  X8.7IO4 

4-  85     8  47.61 

4^.665 

«  Ononis 

1.8 

5  31     5276 

3.0427 

-     I  15  59.11 

2.524 

CI  Columbae     . 

2.7 

5  35  59-568 

+    2.1730 

-  34    7  4107 

2.052 

m  Draconis      .         .S.  P. 

4-9 

5  37  32.623 

-    0.3528 

4-1 1 1    II    43,42 

1.638 

♦     <  Ononis 

2.3 

5  42  57.945 

+    2.8451 

-    9  42  19.86 

X.492 

ili^  Draconis      .         .  S.  P. 

4.8 

5  43  43-975 

—    1.0772 

4-107  48     5.99 

4-1.695 

*     y  Aurigae 

41 

5  44  29.310 

+    4.1548 

+  39     7     8.25 

1.392 

♦     d  Doradus 

4.4 

5  44  35.701 

0.1055 

-  65  46  24.26 

X.326 

a  Orionis  (var.) 

0.9 

5  49  42.209 

3-2473 

4-      7    23    17-49 

0.908 

*    P  Aurigae 

2.0 

5  52     7-228 

4.4021 

+  44  56  13.35 

0.679 

♦     $  Aurigae 

2.9 

5  52  50.085 

+  4-0923 

+  37  12  19.73 

40.538 

V  Orionis 

45 

6     I  48.391 

+  3.4275 

+  H  46  49.65 

-0.188 

d  Ursae  Minoris      .  S.  P, 

4.4 

6    4  52.353 

-19.4850 

4-  93  23  12.79 

0.478 

22  Camelopardalis  (H.) 

4.7 

6    7  42.756 

+  6.6165 

■1-  69  21  18.83 

0.793 

♦     1^  Geminorum 

3.5 

6    8  46.905 

3.6229 

+  22  32     9.89 

0.785 

/t  Geminorum 

3.2 

6  16  51.057 

4-  3-6314 

4-   22    33    55.16 

-X.594 

♦    i^*  Aurigae 

5.1 

6  17     7.253 

4.6260 

4-  49  20  21.80 

X.508 

a  Argils  (^Canopus)  . 

-0.8 

6  21  42.661 

+   1.3305 

-   52    38    25.59 

X.888 

♦     X  Draconis               .  S.  P. 

3.8 

6  22  52.615 

-  Z.0804 

4-107    18    39.86 

Z.624 

*     V  Geminorum 

4.2 

6  22  57.957 

4-  3.5629 

4-  20    16   33.59 

2.028 

Y  Geminorum 

2.0 

6  31  52.647 

4-  3.4671 

4-    16   29      7.66 

-2.828 

*     «  Geminorum 

3.2 

6  37  43.086 

3.6930 

4-  25    13   52.09 

3.299 

*    ^Aurigae 

54 

6  39  27.533 

4.3281 

4-  43   40  40.40 

3.288 

t     a  Canis  Majoris  {Sirius) . 

-1.4 

6  40  41.850 

2.6436 

-   16   34   39.31 

4.749 

♦     $  Geminonim 

3.7 

6  46     8.013 

4-  3.9598 

+  34    4  59.41 

4-041 

♦     C  Mensae 

5.6 

6  48  27.370 

-  4.9172 

-  80  42  26.86 

-4.127 

•50  Draconis      .        .  S.  P. 

5-6 

6  49  37.860 

-  X.9133 

4-104  41    6.35 

4.383 

51  Cephei(H.). 

5.3 

6  53  13.301 

4-29.6635 

4-  87    12    24.91 

4.652 

«  Canis  Majoris 

1-5 

6  54  39.409 

2.3579 

-   28   50      5.17 

4.749 

♦     C  Geminorum  (t^4W.) 

4.0 

6  58     7.182 

3.5619 

+  20  43      5.96 

5.049 

d  Canis  Majoris 

1.9 

7    4  17-063 

4.  2.4386 

-  26    13    57.83 

-5.541 

♦  63  Aurigae 

5.2 

7    4  42.586 

4-  4-1352 

+  39  29     7-75 

5.568 

♦     y*  Volantis  (trar.) 

3.9 

7    9  36.131 

-  0.4967 

-  70  20    7.88 

5.997 

*  25  Camelopardalis  . 

5.3 

7    9  51.057 

4.12.9x16 

4-  82   36  22.72 

6.05X 

d  Draconis              .  S.  P 

3.1 

7  12  31.994 

0.0273 

4-II2   30   58.12 

6.327 

d  Geminorum 

35 

7  14    5.508 

4-  3-5872 

4-  22    10      5.74 

-6.386 

T  Draconis              .  S.  P 

4-5 

7  17  29.941 

-  X.1226 

4-106  49   55.24 

6.760 

Piazzi  vii,  67 

5.7 

7  20  22.638 

4-  6.2905 

4-  68  40  19.34 

6.927 

♦    P  Canis  Minoris 

3.1 

7  21  40.490 

4-  3.2593 

4.    8  29  33.96 

7.033 

X  Ursae  Minoris      .  S.  P 

6.5 

7  23  38.409 

-67.5578 

4-  91      0  51.30 

7.165 

a*  Geminorum  (Castor) 

1.9 

7  28    9.472 

4-  3.8371 

4-  32     6  36.94 

-7.60X 

t     0  Canis  Min.  (^rocyon) 

0.5 

7  34    0.910 

3.1429 

+    5  29     1.63 

9.033 

fi  Geminorum  {Pollux) 

1.2 

7  39     8.204 

3.6779 

4-  28  i6  12.48 

8.462 

f  Geminorum 

.      5.0 

7  47  19.037 

3.6787 

4-    27       I    38.31 

9.074 

*  26  Lyncis 

.      5.8 

7  47  21.578 

4-  4.3851 

+  47  49  34.55 

-^.074 

*  Apparent  right  ascenaions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  starSi 

t  Periodic  corrections  given  in  the  Appendix  are  sdll  to  be  applied  to  the  positions  of  Sirius  and  Procyon. 
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FIXED  STARS,  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o*.o— 0^.140,  Washingtoa.) 

Name  of  Star. 

•Jri?- 

Richt  Ascenaion. 

Annual 
Variation. 

Declination. 

Asmoal 
Variation. 

h     m       a 

a 

•          r            • 

m 

♦        Groombridge  1374 

5.6 

7  48    6.485 

+7.2684 

+  74  "   15-83 

-9.146 

«  Draconis               .  S.  P. 

3.9 

7  48  30.822 

-0.1834 

+109  59  21.44 

9.171 

*  «i  Cancri 

6.0 

7  54  49.280 

+3.6361 

+  25  40     9.95 

9.627 

3  Ursae  Majoris  (H.) 

5.5 

8     2  46.218 

6.0375 

+  68  46  16.78 

10.233 

15  Argas(/>)      . 

3.1 

8     3  14-560 

2-5545 

-  24    0  47.21 

XO.225 

*     C^  Cancri 

4.8 

8    6  25.211 

+3.4454 

+  17  57    6.52 

-XO.644 

*     P  Cancri 

3-8 

8  II     2.304 

+3.2578 

+    9  29  48.19 

XO.894 

K  Cephei  (/>r.)          .  S.  P. 

4-4 

8  12  17.574 

-X.9390 

+102  35  33.57 

10.97X  ! 

♦  30  Monocerotis 

39 

8  20  36.821 

+2.9997 

-    3  34  36.45 

XX.540 

*     6  Chamaeleontis 

4.6 

8  23  40.151 

-1.7260 

-  77    9  31.24 

XX.740 

11  Cancri 

5.4 

8  26  52.193 

+34771 

+  20  47     3.25 

-X2.042  ' 

Groombr.  3241    .  S.  P. 

6.5 

8  30  26.651 

-0.2263 

+107  48  37.68 

X2.218  1 

♦     a  Hydrae 

4-5 

8  33  28.897 

+3.X453 

+     3  41  45-54 

X2.468 

*     Y  Cancri 

4-9 

8  37  26.549 

3.4791 

+  21  49  54.04 

X2.76o 

«  Hydrae 

3.5 

8  41  25.702 

3.1811 

+    6  47  21.67 

X3.038 

*     <;*  Cancri  (mean) 

5-5 

8  48     5.032 

+3.6714 

+  30  57  42.86 

-13.445 

i2YearCat.i879.S.  P. 

5.3 

8  52  10.566 

-2.5792 

+  99  49  35-14 

13.657 

c  Ursae  Majoris 

3.3 

8  52  17.646 

+4.1291 

+  48  26  17.41 

13.946 

<j*  Ursae  Majoris 

50 

9     I  30.645 

5-3421 

+  67  32  41.03 

X4.328    , 

«  Cancri 

5.1 

9     2  16.689 

3.2549 

+  II     4  29.11 

14.322 

»     d  Hydra 

4.0 

9    9     6.642 

+3.1256 

+    2  44  25.11 

-15.047 

*     fi  Argds  .... 

2.0 

9  12     5.496 

0.6744 

-  69  18    4.11 

X4.811 

I  Argils  .        .         •         . 

2.6 

9  14  22.984 

X.6009 

-  58  51     3.64 

X5.012 

*     a  Lyncis 

3.3 

9  14  54.160 

3.6666 

+  34  49  10.07 

X5.060 

a  Cephei         .         .  S.  P. 

2.6 

9  16  10.183 

1.4359 

+117  50  32.92 

X5.X86 

a  Hydrae 

2.1 

9  22  37.466 

+2.9490 

-    8  13  14.99 

-15.477 

I  Draconis  (H.) 

4.5 

9  22  42.403 

8.9246 

+  81  46  22.49 

15.530 

d  Ursae  Majoris 

4.8 

9  25  33.255 

5.3848 

+  70  16  27.04 

15.608 

0  Ursae  Majoris 

3.2 

9  26    6.142 

4-0359 

+  52     8  15.20 

16.253 

P  Cephei  {fr.)         ,  S.  P. 

3.4 

9  27  21.436 

0.7908 

+109  52  58.09 

15.763 

*  10  Leonis  Minoris   . 

47 

9  28     2.305 

+3.6914 

+  36  50  45-84 

-15.8x5 

*     0  Leonis 

3.8 

9  35  45.641 

+3.2061 

+  10  21     6.47 

16.248 

*     C  Chamaeleontis 

5.2 

9  36  52.182 

-1.5901 

-  80  29  15.50 

16.273 

«  Leonis 

32 

9  40     7.159 

+3.4134 

+  24  14  21.33 

16.453 

II  Cephei                  .S.P. 

4.8 

9  40  26.729 

0.8982 

+109    9  13.07 

16.546 

11  Leonis 

4.0 

9  47     1.230 

+3.4202 

+  26  28  57.64 

-16.822 

'*'  19  Leonis  Minoris    . 

5.2 

9  51  30.046 

3.6919 

+  41  32  12.07 

X6.989 

79  Draconis               .  S.  P. 

6.6 

9  51  36.178 

0.7247 

+106  46  31.80 

X7.018 

♦     It  Leonis 

5.0 

9  54  52.594 

3.1735 

+     8  31  43.68 

X7.160 

a  Leonis  (Regulus) 

1.3 

10     2  59:629 

3.1996 

+  12  27  38.99 

17.496    j 

32  Ursae  Majoris 

5.7 

10  10  42.181 

+4.4099 

+  65  36  43.27 

-17.840  : 

♦     ;i  Ursae  Majoris 

3-6 

10  II     0.420 

36359 

+  43  25     6.20 

17.895  1 

7^  Leonis 

2.5 

10  14  24.297 

3.3134 

+  20  21     8.89 

18.107 

*     fi  Hydrae 

4.1 

10  21  12.379 

2.9011 

-  16  19  15.87 

18.327 

♦    P  Leonis  Minoris   . 

4-3 

10  22     2.686 

3.4838 

+  37  13  29.46 

18.335 

*     a  Antliae 

4.5 

10  22  31.733 

+2.7400 

-  30  33  13.84 

-18.233 

9  Draconis  (H.) 

5.0 

10  26  31.505 

5.2366 

+  76  13  59.42 

X8.424 

p  Leonis 

4.0 

10  27  29.658 

3.1634 

+     9  49  34.58 

18.449 

226  Cephei  (B.) .         .  S.  P. 

57 

10  30  30.217 

1.0742 

+104  17  38.86 

18.534 

»    p  Octantis                .  S.  P. 

4-4 

10  35  44-551 

+6.4225 

-  98     5  20.96 

-18.715 

*  Apparent  right  aicenaiont  of  atara  marked  with  an  asterisk  are  given  after  those  of  standard  atara. 


FKED  STARS,  1899. 


297 


MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i40,  Washington 

•) 

Name  of  Star. 

«• 

Sight  AMMuion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

*  41  Leonis  Minoris 

51 

h    m       t 

10  37  55-513 

8 
+3.2692 

+  ^3  43     1.97 

m 
-18.754 

iy  Argils  (wr.) 

1-6 

10  41      8.421 

2.3156 

-  59    9  ".59 

X8.881 

/  Leonis 

.      5-3 

10  43   56.967 

3.1578 

+  II     4  46.60 

18.987 

'*'     d*  Chamaeleontis 

4-7 

10  44  50.586 

0.6289 

-  80    0  27.86 

18.984 

c  Cephei 

.S.P 

36 

10  46     4.908 

S.I24O 

+114  19  51.42 

Z8.886 

*  46  Leonis  Minoris 

■      |9 

10  47   39.874 

+3.3671 

+  34  45  34-76 

-19.310 

♦        Groombridge  1706 

6.3 

lo  51  52.927 

4-9395 

+  78  18  40.73 

19.202 

a  Ursae  Majoris 

a.o 

lo  57  29.831 

+3-7398 

+  62  17  46.65 

X9.377 

♦     iy  Octantis 

6.1 

II    0    2.867 

-0.2434 

-  84    3     2.14 

19.370 

*    /*  Leonis 

•     ,^* 

II     I  44.997 

+3.0595 

+    2  30  13.61 

19.494 

*    ^  Ursae  Majoris 

3-3 

II     3  59.196 

+3.3899 

+  45     2  46.02 

-19.516 

d  Leonis 

.      2.7 

11     8  44.279 

3.1970 

+  21     4  37.19 

19.695 

*     V  Ursae  Majoris 

.      37 

II  13     1.662 

3.2555 

+  33  38  43.88 

19-582 

d  Crateris 

39 

II  14  17.464 

2.99<39 

-  14  13  55.81 

19.472 

0  Cephei 

.S.P 

51 

II  14  28.681 

a.4479 

+112  26  27.72 

19.676 

r  Leonis 

.      51 

11  22  44.588 

+3.0859 

+    3  24  44.72 

-19.809 

X  Draconis      • 

•      40 

II  25  24.540 

3-6109 

+  69  53  18.56 

.19.845 

*     e  Hydrae 

3-8 

II  28     1.976 

a.9445 

-  31  17  55.95 

19.891 

0  Leonis 

4-4 

11  31  46.644 

3.07x3 

-    0  15  58.36 

19.866 

r  Cephei 

.S.P 

35 

II  35  11.737 

2.4225 

+102  55  53.34 

20.078 

*    X  Ursae  Majoris 

3-9 

II  40  43.17s 

+3.1871 

+  48  20  21.58 

-19.965 

fi  Leonis 

3.3 

11  43  54.504 

3.0633 

+  15     8  11.76 

20.122 

r  Ursae  Majoris 

3-4 

II  48  31.280 

3.1777 

+  54  15  22.21 

20.029 

Groombr.  4163 

.S.P 

6.6 

11  49  55.037 

2.8738 

+106    9    6.42 

2ao24 

*     K  Virginis 

.      4-6 

11  55  41.800 

3.0739 

+    7  10  38.31 

20.087 

0  Virginis 

.      4-3 

13      0      3.856 

+3.0573 

+    9  17  38.00 

-20.014 

*     t  Corvi.  . 

.        3-2 

12      4   55.786 

3.0843 

-  22     3  29.01 

20.048 

4  Draconis  (H.) 

.      5-1 

12      7    28.708 

2.8741 

+  78  10  38.79 

20.020 

f  Corvi  . 

2.7 

12    10   36.688 

3.0807 

-  16  58  52.35 

20.015 

*     2  Canum  Venaticorum 

6.0 

12    II       4.012 

3.0198 

+  41  13  20.88 

20.062 

fi  Chamaeleontis 

.      4-5 

12    12    24.963 

+3.4176 

-  78  45    4-40 

-20.000 

♦    6  Ursae  Minoris 

.      6.2 

12    14   22.244 

0.2510 

+  88  15  35.98 

19.939 

fl  Virginis 

.      4.0 

12    14   44.319 

3.0689 

-    0    6  20.28 

20.038 

a*  Crucis 

.      0-9 

12    20   58.710 

3.3017 

-  62  32  21.78 

20.008 

*     d»  Corvi  . 

31 

12    24   38.418 

3.1037 

-  15  57  10.7s 

20.080 

*    fi  Canum  Venaticorum 

•      4-4 

12    28   56.844 

+2.8577 

+  41  54  22.18 

-29.610 

fi  Corvi  . 

. 

2.8 

12    29      4.830 

3.1432 

-  22  50  17.90 

X9-957 

<  Draconis 

. 

.      3-8 

13   29    10.527 

2.5868 

+  70  20  41.46 

19.884 

*     y  Virginis  (mean) 

. 

■      2.9 

12    36   32.558 

3.0387 

-    0  53  44.67 

19.805 

21  Cassiopeiae  . 

.S.P 

57 

12    38   58.013 

3.8732 

+105  33  50-21 

19.742 

*  31  Comae  Berenices 

51 

12  46  46.892 

+2.9293 

+  28     5  24.37 

-19.652 

32'  Camelopardalis 

(H.) 

■        5-2 

12   48   23.090 

0.4130 

+  83  57  42.41 

19.594 

*     y  Cassiopeiae  . 

.S.P 

2.3 

12    50    36.523 

3.5858 

+119  49  49.02 

19.552 

a  Canum  Venaticorum 

32 

12    51    18.293 

2.8140 

+  38  51  49.35 

19.504 

♦  43  Cephei  (H.) 

.S.P 

.      4-6 

12  54  53-940 

7.3666 

+  94  17     4.56 

19.480 

*     d  Muscae 

■ 

.      3.8 

12  55  20.797 

+4.2376 

-  71     0  13.34 

-19.462 

*     t  Virginis 

• 

.      31 

12    57      8.994 

2.9879 

+  II  30    6.92 

19.406 

$  Virginis 

.      46 

13      4   43.163 

3.1019 

-    4  59  59.66 

19.300 

*  20  Canum  Venaticorum 

■      47 

13    13      0.864 

2.6956 

+  41     6  15.23 

19.024 

a  Virginis  {Sptca) 

1 

I.I 

13    19    52-255 

43.1548 

-  10  38     3.39 

-18.885 

1 

*  Apparent  right  ascenaions  of  stan  marked  with  an  asterisk  are  given  after  those  of  standard  ttan. 
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FIXED  STAES,  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o^.o— o*.i40,  Washington.) 

Name  of  Star. 

Marnl- 
tnd*. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variatioo. 

a  Urs.Min.(/>o/arM)  S.  P. 

2.2 

h     m        s 
13    22      8.629 

■ 
+25.0288 

+    91     13    52.11 

m 
-18.778 

38  Cassiopeiae  .         .  S.  P. 

5-9 

13    23   42.394 

4-3917 

+110     15     18.74 

18.654 

*     K  Octantis 

54 

13    24   35.030 

8.8908 

-    85     16        6.14 

18.705 

C  Virginis 

36 

13    29    32.756 

3.0537 

-       0       4    46.50 

Z8.5OZ     1 

•        B.  A.  C.  4536        . 

50 

13    30    17.205 

2.6814 

+  37  41  59.02 

18.525 

*    m  Virginis 

54 

13    36    18.61I 

+  3-1443 

-    8  II  36.06 

-18.267 

1}  Ursae  Majoris 

1-9 

13  43  33.748 

2.3703 

+  49  49     1.81 

18.064 

ij  Bootis 

2.8 

13  49  52.548 

2.8567 

+  18  54  14.19 

18.152 

50  Cassiopeiae  . 

s.p! 

41 

13  54  48.028 

5.0292 

+108     4    2.44 

17.612 

*     0  Apodis  (var.) 

50 

13  55  29.042 

5.7027 

-  76  18  31.65 

17.554 

P  Centauri 

0.7 

13  56  41.290 

+  4-1857 

-  59  53     9-49 

-17.562 

*    «  Hydrae 

3.6 

14    0  37.027 

3.4031 

-  26  II  41.54 

17.340 

a  Draconis     . 

3-7 

14     I  39.346 

Z.6242 

+  64  51  30.08 

17.287 

*    d  Bootis 

4.8 

14    5  47.621 

2.7385 

+  25  34  11.79 

17.180    ' 

*     c  Virginis 

4-2 

14    7  30.437 

+  3.1950 

-     9  48  13.53 

16.901 

*    4  Ursse  Minoris 

4-9 

14    9  14.188 

-  0.3079 

+  78     I   19.90 

-16.903 

•     i  Octantis 

50 

14  10  42.601 

+  90739 

-  83  12  18.33 

Z6.889 

a  Bootis  {Arcturtts 

0.2 

14  II     3.270 

2.7352 

+  19  42  29.24 

X8.863 

*     X  Bootis 

4-3 

14  12  32.651 

2.2822 

+  46  33     6.96 

16.643 

*     X  Virginis 

4-7 

14  13  38.614 

3.2393 

-  12  54  22.88 

16.722 

(  Cassiopeiae  . 

S.P. 

4-6 

14  20  43.970 

+  4.8747 

+113     3     6.09 

-16.393 

e  Bootis 

41 

14  21  45.582 

2.0441 

+  52  19     2.73 

16.745 

p  Bootis 

36 

14  27  28.713 

+  2.5876 

+  30  48  52.43 

15.939 

5  Ursae  Minoris 

4-5 

14  27  44.141 

-  0.1789 

+  76     8  .41.74 

16.012 

a  Centauri  {mean) 

-0.1 

14  32  44.213 

+  40414 

-  60  25     6.77 

15.024 

*    p.  Hydri  . 

S.P. 

5-3 

14  33  47.741 

-  1.4104 

-100  27     0.94 

-15.693 

*  33  Bootis 

5-3 

14  35     4.716 

+  2.2341 

+  44  50  24.12 

15.691 

*     a  Apodis 

41 

14  35  18.619 

7-2349 

-  78  36  58.15 

15.623 

«  Bootis 

2.6 

14  40  34.635 

2.6214 

+  27  29  59.48 

15.318 

V?  Librae  . 

2.9 

14  45  17.356 

+  3.3110 

-  15  37  19.91 

15.158 

p  Ursae  Minoris 

2.2 

14  50  59.793 

—  0.2213 

+  74  34    5.57 

-X4.72I 

•  47  Cephei  (H.) 

s.p! 

5-7 

14  52  38.533 

+  77654 

+100  58  49.89 

14.624 

P  Bootis 

3-7 

14  58     8.518 

2.2601 

+  40  47  19.45 

14.339 

*     Y  Scorpii 

3-4 

14  58     9.414 

3.5014 

-  24  53     6.36 

14.345 

48  Cephei  (H.) 

s.p; 

55 

15     7  29.522 

7.4408 

+102  38  10.80 

13.655 

*     i  Bootis 

3-5 

15  II  25.915 

+  2.4210 

+  33  41  30.07 

-X3.559 

P  Librae  . 

2.9 

15  II  34.255 

3.2229 

-     9     0  37.44 

13.477 

*    p  Octantis 

5-7 

15  19  58.308 

13.1107 

-  84     7  43.32 

12.850 

/i'  Bootis 

4-5 

15  20  40.514 

+  2.2664 

+  37  43  52.84 

12.756 

J*  Ursae  Minoris 

3.2 

15  20  53.242 

—  0.1265 

+  72  II  36.16 

12.812 

*    p  Coronae  Borealis 

39 

15  23  39-934 

+  2.4753 

+  29  27  12.90 

-12.568 

a  Coronae  Borealis 

23 

15  30  24.710 

2.5395 

+  27     3  16.02 

12.278 

a  Serpentis 

2.7 

15  39  17.554 

2.9523 

+    6  44  35.42 

II.518 

*     r  Camelop.  (H.) 

S.P. 

4.6 

15  39  41.339 

6.2537 

+108  58  44.42 

11.474 

«  Serpentis 

3-7 

15  45  46.856 

+  2.9877 

+    4  46  54.20 

ZI.OI5 

C  Ursae  Minoris 

4.6 

15  47  39.770 

-  2.2322 

+  78     6  18.81 

-10.947 

*  Coronae  Borealis 

4-1 

15  53  24.426 

+  2.4835 

+  27  10  12.86 

10.583 

i  Scorpii 

2.6 

15  54  21.619 

3.5402 

-  22  20     3.60 

10.487 

/J'  Scorpii 

2.9 

15  59  33.805 

3.4821 

-  19  31  44.98 

XO.O98 

•     »>  Apodis 

49 

16     5  14.857 

+  8.8068 

-  78  26  27.74 

-  9.627 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i40,  Washington, 

> 

Name  of  Star. 

Mapi- 
tade. 

Rifht  AKcnaion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

♦     f  Herculis 

4.2 

h     m        « 

16     5  34-967 

8 
+     I.8818 

+  45  II  58.63 

m 
-  9.558 

Groombridge  2320 

5-5 

16    6     2.459 

0.1436 

+  68    4  34.66 

9.496 

d  Ophiuchi 

2.8 

16    9     3.123 

3.1404 

-     3  26     3.58 

9.476 

*     tf  Coronae  Borealis  (mgan 

)    5-3 

16  10  53.696 

2.2450 

+  34    6  52.96 

9.230 

T  Herculis 

3.9 

16  16  42.300 

Z.80I5 

+  46  33  13.00 

8.713 

*     Y  Apodis 

4.0 

16  17  57.937 

+    9.0949 

-  78  40  13.38 

-8.637 

♦     ij  Ursa  Minoris 

5.0 

16  20  27.177 

-     1.8055 

+  75  59  17-41 

8.185 

iy  Draconis 

2.8 

16  22  37.520 

+    0.8081 

+  61  44  33.73 

8.2ZZ 

a  Scorpii  (Antares) 

Z.2 

16  23  12.805 

3.6716 

-  26  12  28.73 

8.256 

fi  Herculis 

2.8 

16  25  52.675 

+    2.5778 

+  21  42  34.63 

8.024 

A  Draconis 

5.0 

16  28  10.979 

—    O.I3IZ 

+  68  59  11.14 

-7.800 

C  Ophiuchi 

2.8 

16  31  35.798 

+    32999 

-  lo  21  45.40 

7.523 

a  Thanguli  Australis 

2.2 

16  37  58.150 

6.3122 

-  68  50  31.69 

7.076 

11  Herculis 

3.7 

16  39  25.950 

2.0542 

+  39    6  51.20 

6.995 

a  Camelopardalis  .  S.  P. 

4-4 

16  44    0.172 

5.9315 

+113  49  44.27 

6.527 

K  Ophiuchi 

3-4 

16  52  53.244 

+    a.8379 

+    9  31  55.24 

-5.795 

t  Ursae  Minoris 

4.5 

16  56  18.768 

-    6.3017 

+  82  12  12.96 

5.503 

d  Herculis 

53 

16  57  52.587 

•f    2.2II6 

+  33  4a  52.04 

5.368 

♦     1^  Ophiuchi 

2.5 

17    4  35.064 

3.4362 

-  15  36    0.08 

4.723 

a*  Herculis  (var,)    . 

3.2 

17  10    2.508 

2.7339 

+  14  30  19.20 

4.309 

♦     n  Herculis 

3.4 

17  II  31.776 

+    2.0894 

+  36  55  22-35 

-4.201 

*     0  Ophiuchi 

33 

17  15  48.340 

3.6801 

-  24  53  56.28 

3.896 

^  Ophiuchi  (var,)  . 

4.4 

17  20  12.076 

36597 

-  24    4  56.87 

3596 

♦     d  Arae     .... 

3.8 

17  21  58.920 

5.4042 

-  60  35  59.79 

3-452 

Groombridge  966  S.  P. 

6.4 

17  26  13.595 

8.0076 

-H05     I  23.15 

2.963 

P  Draconis 

3.0 

17  28    9.053 

+     X.3539 

+  52    22    33.33 

-2.778 

♦        Groombridge  944  S.  P. 

6.4 

17  29  36.492 

18.7X04 

+  94  51  12.39 

3.665 

a  Ophiuchi     . 

2.2 

17  30  14.746 

2.7832 

-«-  12  38    0.28 

2.833 

♦      1  Herculis 

4.0 

17  36  36.971 

4-  1.6970 

+  46     3  35.69 

2.043 

m  Draconis      . 

4-9 

17  37  32.623 

-  a3528 

•I-  68  48  16.58 

1^638 

.  fl,  Herculis 

3-5 

17  42  30.358 

+  2-3467 

+  vj  46  46.26 

—2.289 

^  Draconis     . 

4.8 

17  43  43-975 

-  1.0772 

+  72  II  54.01 

X.695 

*     $  Herculis 

3-9 

17  52  47307 

+  2.0554 

+  37  15  49-82 

0.6l2 

Y  Draconis      . 

2-5 

17  54  15.639 

1.3918 

+  51  30     2.09 

0.532 

y*Sagittarii     . 

3-9 

17  59  19.151 

3.8517 

-  30  25  31.83 

-0.278 

♦     9  Herculis 

3-9 

18     3  36.162 

4-  2.3396 

■h  28  44  54.30 

40.318 

d  Ursae  Minoris 

44 

18     4  52.353 

-19.4850 

+  86  36  47.21 

0.478 

23  Camelop.  (H.)     .  S.  P. 

4-7 

18     7  42.756 

■+•  6.6165 

+110  38  41.17 

0.793 

/t  Sagittarii     . 

41 

18    7  43.377 

3.5867 

-  21     5    7.18 

0.663 

17  Serpentis     . 

3-5 

18  16    4.997 

3.1025 

-    2  55  29.25 

0.731 

♦     X  Sagittarii     . 

3.9 

18  21  44.241 

4-  3.7023 

-  25  28  40.37 

4-1.676 

♦     X  Draconis      .         • 

3-8 

18  22  52.615 

-   1.0804 

■\-  72  41  20.14 

Z.624 

I  Aquilae 

4.0 

18  29  42.653 

4-  3.2645 

-    8  18  53.67 

a.263 

*     C  Pavonis 

4-2 

18  31  13.925 

7.0254 

-  71  30  50-55 

2.584 

a  Lyrae  ( Fega) 

0.2 

18  33  31.148 

2.0314 

-1-  38  41  22.00 

3. 195 

fi  Lyrae  {var.) 

3-6 

18  46  21.066 

+  2.2144 

+  33  14  42-55 

4-4.010 

ff  Sagittarii 

2.3 

18  49    0.162 

4-  3.7211 

-  26  25  20.29 

4.178 

50  Draconis      . 

5.6 

18  49  37.860 

-   1.9133 

+  75  18  53-65 

4.383 

51  Cephei(H.)          .S.P. 

53 

18  53  13.301 

4-29.6635 

+  92  47  35-09 

4.652 

♦     f  Lyrae  .... 

3-3 

18  55    9.945 

4-  2.2445 

+  33  33    3-45 

4-4.791 

*  Apparent  right  aaeensions  of  atnra  marked  with  an  aaterisk  are  given  after  thoae  of  atandard  stara 
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FIXED  STARS.  1899. 


MEAN  PLACES  FOR  1899.0.     (January 

o*.o— o*.i4o,  Washington 

•) 

Name  of  Star. 

Macnl- 
tnde. 

Right  AscenBion. 

Annnal 
Variation. 

Declination. 

Variation. 

c  Octantis 

5-6 

h     m        a 
18   58      3.613 

8 
+102.9X78 

•            t          m 
-     89     15     22.06 

m 

+  5-009 

C  Aquilae 

•3.1 

19      0  46.077 

a.75^ 

+     13     42     47.53 

5.151 

*      c  Lyrae   .... 

5-2 

19      3   41.897 

2.1413 

+  35  56  30.44 

5.511 

*  25  Camelopardalis  .  S.  P. 

5-3 

19    9  51057 

12.91X6 

+  97  23  37.28 

6.05  X 

d  Sagittarii     . 

50 

19    "    43.534 

3.5II7 

-  19    7  57.75 

6-^55   , 

d  Draconis     • 

3-1 

19    12    31.994 

+    0.0273 

+  67  29     1.88 

4-  6.327 

♦     e  Lyrae   .... 

44 

19    12   51.661 

+    2.0791 

+  37  S7  13.03 

6.269 

T  Draconis     . 

4-5 

19  17  29.941 

—     I. 1226 

+  73  10    4.76 

6.760 

Piazzi  vii,  67       .  S.  P. 

57 

19  20  22.638 

+    6.2905 

+ZI1  19  40.66 

6.927 

d  Aquilae 

3-5 

19  20  24.355 

3.0251 

+    2  54  47.85 

6.969 

X  Ursae  Minozis 

6.5 

19  23  38.409 

-67.5578 

+  88  59    8.70 

+  7.165 

*     /9  Cygni  .... 

31 

19  26  38.898 

+    2.4195 

+  27  44  50.60 

7.394 

K  Aquilae 

50 

19  31  27.462 

3.2284 

-    7  15     7.31 

7.791 

*     P  Sagittae 

4-5 

19  36  30.775 

2.6955 

+  17  14  30.47 

8.168 

r  Aquilae 

2.8 

19  41  27.480 

2.8521 

+  10  22     1. 18 

8.581 

♦     d  Cygni  .... 

a.g 

19  41  49,134 

+    X.876X 

+  44  53     2.52 

+  8.655 

a  Aquilae  (Altair)   . 

0.9 

19  45  51.335 

2.9274 

+    8  36    5.02 

9.307 

*        Groombridge  1374  S.P. 

5-6 

19  48    6.485 

+    7.2684 

4-105  48  44.17 

9.146 

t  Draconis      , 

3-9 

19  48  30.822 

-    0.1834 

4-  70     0   38.56 

9.171 

*     t  Pavonis 

41 

19  48  54.381 

+    7.0038 

-  73  10  33.98 

9.X75 

P  Aquilae 

3.9 

19  50  21.125 

+    2.9469 

4-69  15.46 

-»■  8.795 

*     r  Sagittae 

3.6 

19  54  15933 

2.6678 

4-  19  13    4.18 

9.627 

♦     c  Sagittarii     . 

4-5 

19  56  26.926 

3.6955 

-  27  59  26.10 

9.772 

T  Aquilae 

5-7 

19  59  12.427 

2.9329 

4-     6  59  33.88 

9-973 

3  Ursae  Majoris(H.)  S.P. 

5.5 

20    2  46.218 

6.0375 

4-III    13   43.22 

10.233 

♦     $  Aquilae 

3-3 

20    6    5.594 

+    3.0968 

-    I     7  16.42 

4-ZO.493 

*  31  Cygm  .... 

3-9 

20  10  27.090 

+    X.8894 

+  46  26  5.53 

ZO.810 

«  Cephei  {pr.) 

4-4 

20  12  17.574 

-     1.9390 

4.  77  24  26.43 

XO.971 

o^Capricomi  , 

3-7 

20  12  27.068 

+    3.3313 

-  12  51  28.69 

XO.954 

a  Pavonis 

2.1 

20  17  40.010 

4.7784 

-  57    3  30.95 

"•243 

r  Cygni  .... 

2.3 

20  18  36.321 

+  2.X539 

+  39  55  59-54 

4-XX.394 

«  Capricomi  . 

51 

20  21  32.462 

3.4385 

-  18  32  34.56 

"•5^ 

t  Delphini      .         . 

4.0 

20  28  23.296 

4-  2.867X 

+  10  57  35.96 

X2.073 

Groombridge  3241 

6-5 

20  30  26.651 

—  0.2263 

4-  72  II  22.32 

X2.2X8 

♦     a  Delphini 

3-9 

20  34  '56.816 

4-  2.7878 

+  15  33  20.18 

X2.551 

*     P  Pavonis 

3-4 

20  35  51.666 

+  5.4630 

-  66  33  57.65 

4-X2.588 

0  Cygni  .         , 

1-4 

20  37  59.339 

2.0446 

+  44  55     9.21 

12.745 

*    ip  Capricomi  . 

4-3 

20  40    6.985 

3.5592 

-  25  38     2.12 

12.735 

*     t  Cygni  .... 

2.6 

20  42     7.489 

2.4281 

+  33  35  30.23 

13.366 

§L  Aquarii 

4.8 

20  47  12.409 

+  3.2390 

-    9  21  44.90 

13.32a 

12  Year  Catalogue,  1879  . 

5-3 

20  52  10.566 

-  2.5792 

4-  80  10  24.86 

+13.657 

¥  Cygni  .... 

■  41 

20  53  24.443 

+  2.2345 

4-  40  46  41.46 

13.747 

^  Ursae  Majoris      .  S.  P. 

50 

21     I  30.645 

5.3421 

4-1 12    27    18.97 

X4.328 

61'  Cygni  .... 

5-4 

21     2  22.113 

2.6836 

+  38    15      9.05 

X7.560 

C  Cygni .        .        .        . 

3-3 

21     8  38.194 

2.5500 

4.   29   48  44.77 

X4.636 

*     T  Cygni .... 

3-8 

21   10  45.572 

-•■  2.3939 

+  37  36  51-22 

4-X5.285 

a  Cephei 

2.6 

21  16  10.183 

1.4359 

4-   62      9    27.08 

X5.X86 

I  Pegasi 

4-3 

21   17  24.883 

2.7724 

4-    19   22    19.98 

X5.265 

♦     C  Capricomi  . 

3.8 

21  20  54.128 

3.4329 

-   22    50   56.41 

^5-414 

I  Draconis  (H.)      .S.P. 

4-5 

21  22  42.403 

+  8.9246 

+  98  13  3751 

+  T5.530 

1 

« Apparent  right  aeeeaaloiia  of 

■tart  mat 

ked  with  an  asterisk  i 

ire  given  after 

those  of  standard  sa 

irs. 
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MEAN  PLACES  FOR  iSgg-a    Qbsxubty 

o*.o— o*,i40,  Washington 

1 

NtmeofSlM; 

Mani- 
tode. 

Right  AMsanilon. 

Amraal 
Vuiadoa 

DeoUnadaD. 

Aniraal 
Variation. 

d  Ursae  Majoris      •  S.  P. 

4.8 

h     m       • 
21    25   33.255 

t 
+  5.3848 

•           *          m 

+109  43  32.96 

m 

4-X5.608 

fi  Aquarii                 •        . 

a.9 

21    26    14.553 

3.X611 

-    6    0  56.33 

15.689 

P  Cephei  (/r.) 

3.4 

21    27   21.436 

0.7908 

+  70    7     1.91 

15.763 

t  Aquarii 

4.8 

21    3a   22.570 

3.197X 

-    8  18  26.20 

15.998 

♦  74  Cygni  .... 

SO 

21    32   54.028 

2.402a 

+  39  57  34-21 

X6.072 

♦     aiQctantis 

54 

21  35  25.857 

-f  9-^24 

-  83  II     1.44 

4.X6.II6 

*     C  Chamaeleontis     .  S.  P. 

5.2 

21    36   52.182 

-  X.590X 

-  99  30  44.50 

X6.273 

t  Pegasi                  •        . 

2.4 

21    39    13.545 

4.  2.9467 

+    9  24  42.59 

X6.380 

II  Cephei 

4.8 

21    40  26.729 

0.8982 

+  70  50  46.93 

X6.546 

♦    ii»Cygni. 

4.5 

21  43    3703 

2.2x40 

+  48  50  3172 

X6.560 

A  Capricorni  • 

5.2 

21   47   47.407 

+  3.2749 

-  14     I  38.44 

4-X6.805 

♦  i6  Pegasi         .        , 

1' 

21   48   27.973 

t.7284 

+  25  26  59.40 

16.840 

79  Draconis     •        • 

6.6 

21    51    36.178 

0.7247 

+  73  13  28.20 

27.0x8 

a  Aquarii        •        « 

3.0 

22      0   35.791 

3.0823 

-    0  48  38.24 

17.378 

a  Gruis  .         •        •        • 

1.9 

22      I    52.125 

3.8017 

-  47  27    0.34 

X7.274 

♦    «  Pegasi                  .        . 

4.3 

22      5   30.080 

4-  2.6609 

+  32  40  57.66 

4-17.598 

3a  Ursae  Majoris      .  S.  P. 

57 

22    10  42.181 

4.4099 

+114  23  16.73 

17.840 

0  Aquarii 

4-4 

22    II    30.270 

3.1684 

-    8  17  10.65 

27.822 

♦     u  Octantis      • 

6.2 

22    12   21.958 

22.8470 

-  86  28  50.76 

17.973 

♦     r  Aquarii 

4.0 

22    16   26.366 

3.1004 

-    I  53  46.90 

18.058 

w  Aquarii 

4.6 

22   20      7.159 

+  3.0645 

+    0  51  53.27 

+18:173 

♦     ^  Aquarii 

49 

22   25    18. 116 

3.1774 

-  II  II  41.35 

18.336 

9  Draconis  (H.)      .  S.  P. 

50 

•  22   26   31.505 

5.2366 

+103  46    0.58 

X8.424 

*     a  LacertaB 

3.9 

22   27      7.741 

2.4638 

+  49  45  46-99 

18.428 

19  Aquarii 

4-2 

22   30      9.983 

3-0833 

-    0  38  17.30 

18.474 

326  Cephei  (B.) 

5.7 

22    30   30.217 

4-   X.0742 

+  75  42  21.14 

+18.534 

*  ID  Lacertae 

50 

22   34   43720 

2.6879 

+  38  31  28.34 

X8.682 

*    fi  Octantis      . 

4-4 

22    35  44-551 

6.4225 

-  81  54  39-04 

18.715 

C  Pegasi 

3.5 

22;  36   25.486 

2.9912 

+  10  18  14.64 

18.721 

*     X  Pegasi 

4.1 

22   41    39.928 

2.8860 

+  23     2    2.75 

18.888 

1  Cephei 

3.6 

22   46      4.908 

+    2.X240 

+  65  40    8.58 

+18.886 

I  Aquarii 

3.8 

22   47   20.763 

3.13" 

-87     1.36 

X9.088 

♦         Groombr.  1706    .  S.  P. 

6.3 

22    51    52.927 

4.9395 

+101  41  19.27 

19.202 

a  Pis.  Aust.  {Fomalhaut). 

1.3 

22   52      4.196 

3.3228 

-  30    9  27.31 

X9.007 

*     0  Andromedae 

3.8 

22    57    16.354 

2.7517 

+  41  46  58.64 

19.297 

a  Ursae  Majoris      .  S.  P. 

2.0 

22    57    29.831 

+    3.7398 

+117  42  13.35 

+19.377 

a  Pegasi  (Markad) . 

2.5 

22  59  43762 

2.9856 

+  14  39  42.20 

19.312 

*     f  Aquarii 

4-3 

23     9    5.536 

3.1084 

-    6  35  3642 

19.367 

9  Cephei 

5.1 

23    14   28.681 

2.4479 

+  67  33  32.28 

X9.676 

*      T  Pegasi 

4.6 

23    15    38.220 

2.9646 

+  23  II  14.31 

•       X9.663 

d  Piscium 

4-3 

23    22    50.653 

+    3.0414 

+    5  49  26.43 

+19.733 

I  Draconis      .        .  S.  P. 

4.0 

23    25    24.540 

3.6109 

+110    6  41.44 

19.845 

*     k  Andromedas 

3.8 

23    32    37.178 

2.9248 

+  45  54  38.26 

19-477 

t  Piscium 

4-3 

23  34  45.313 

3.0844 

■^    5    4  43-76 

X9.488 

Y  Cephei 

3.5 

23  35  "737 

2.4225 

+  77    4    6.66 

20.078 

♦     1^  Aquarii        . 

5.2 

23  38  57.849 

4-  3.1x60 

-  18  50  14.80 

+X9.963 

♦     d  Sculptoris   . 

4.6 

23  43  39963 

3.X310 

-  28  41  19.20 

19.859 

♦     /^Octantis 

52 

23  46  10.423 

3.6583 

-  82  34  48.64 

19.996 

Groombridge  4163 

6.6 

23  49  55.037 

2.8738 

+  73  50  53.58 

20.024 

m  Piscium 

4.2 

23  54    7.479 

3.0789 

.»•    6  18  14.81 

19.931 

♦   33  Piscium 

47 

24    0    9.949 

+  3-0707 

-    6  16  20.82 

+20.X47 

*  Apparent  right  atcensions  of  stars  marked  with  an  asterisk  are  Riven  after  those  of  standard  stars. 
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JANUARY,  1899. 


CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursse  MinoriB. 
(P0/aris.\ 

51  Ceph 

ei  (Hbv.) 

<fUr88eMinoris. 

AUnMBMinoria.     | 

Solar 
Date. 

\*  "^ 

'    •/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Data. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina. 

tion 
North, 

Jan. 

h      m 
I    21 

+8846 

Jan. 

h      m 

653 

0       f 

+8713 

Jan. 

h      m 

18  4 

+86  36 

Jan. 

h      m 
19   21 

+8859 

0.3 

8 
86.71 

If 
34-8 

0.5 

s 
51.89 

m 
22.9 

0.9 

22.78 

43.1 

0.0 

s 
58.13 

14.3 

1.3 

85.66 

34-9 

1.5 

51-97 

23.2 

1.9 

22.8X 

42.7 

z.o 

57.71 

14.0 

2-3 

84.63 

35.0 

2.5 

52.03 

23.6 

2.9 

22.84 

42.4 

2.0 

57-39 

Z3.6 

3.3 

83.64 

35.1 

3.5 

52.06 

23.9 

3.9 

22.89 

42.1 

3.0 

57.14 

13.3 

4-3 

82,71 

35.1 

4-5 

52.11 

24.2 

4-9 

22.95 

4Z.8 

4.0 

56.92 

X3.0 

5-3 

81.82 

35.2 

5-5 

52.14 

24.5 

5-9 

22.98 

41-5 

5.0 

56.69 

X2.7 

6.3 

80.97 

35.2 

6.5. 

52.21 

24.7 

6.9 

23.OZ 

41,2 

6.0 

56.45 

12.4 

7.3 

80.13 

35.3 

7.5 

52.30 

25.0 

7.9 

2303 

40.9 

7.0 

56.Z9 

12.2 

8.3 

79.28 

35-4 

8.5 

52.39 

25.3 

8.9 

23.06 

40.6 

8.0 

55-88 

ZZ.9 

9-3 

78.39 

35.5 

9.5 

52.49 

25.6 

9.9 

23.08 

40.3 

9.0 

55-53 

X1.6 

Z0.2 

77.46 

35.6 

10.5 

52.60 

25.9 

10.9 

23.  zo 

39.9 

10. 0 

55.17 

XZ.3 

zz.a 

76.47 

35-7 

11.5 

52.68 

26.2 

11.9 

23.15 

39.6 

zz.o 

54.81 

ZI.O 

j 

Z2.2 

75.42 

35.8 

12.5 

52.74 

26.6 

12.9 

23.23 

39-2 

12.0 

54.50 

Z0.6 

132 

74.34 

35.8 

13.5 

52.77 

26.9 

13.9 

2332 

38.9 

13.0 

54-25 

Z0.3 

X4.2 

73.25 

35.9 

14.5 

52.76 

27-3 

14.9 

23.43 

38.5 

13.9 

54.09 

9.9 

15.2 

72.17 

35.9 

15.5 

52.73 

27.6 

15.9 

23.57 

38.2 

14.9 

540Z 

9.C 

x6.2 

71.13 

35.9 

16.5 

52.66 

27.9 

16.9 

23.72 

37-9 

15.9 

54.0Z 

9.a 

17.2 

70.12 

35.9 

17.5 

52.58 

28.2 

17.9 

23.86 

37-6 

16.9 

54.06 

8.9 

18.2 

69.17 

35.8 

18.5 

52.50 

28.5 

18.9 

24.02 

37.3 

17.9 

54-17 

8.6 

Z9.2 

68.27 

35.8 

19.5 

52.42 

28.8 

19.9 

24.16 

37-0 

Z8.9 

54-29 

8-3 

20.2 

67.40 

35.8 

20.4 

52.36 

29.1 

20.9 

24.29 

36.8 

Z9.9 

54.39 

8.0 

21.2 

66.53 

35.8 

21.4 

52.32 

29.4 

2Z.9 

24.42 

36.5 

20.9 

54.46 

7-7 

22.2 

65.64 

35.8 

22.4 

52.27 

29.6 

22.9 

24-54 

36.2 

21.9 

54.52 

7-4 

23.2 

64.73 

35.7 

23.4 

52.25 

29.9 

23.9 

24.67 

35.9 

22.9 

54.54 

7-1 

24.2 

63.75 

35.7 

24.4 

52.20 

30.2 

24.9 

24.8Z 

35-6 

23.9 

54.55 

6.8 

25.2 

62.73 

35.7 

25.4 

52.15 

30.5 

25.9 

24.96 

35.3 

24.9 

54.58 

6.5 

26.2 

61.69 

35.7 

26.4 

52.06 

30.9 

26.9 

25.14 

35.0 

259 

54.68 

6.2 

27.2 

60.60 

35.7 

27.4 

51-93 

31.2 

27.9 

2535 

34-7 

26*9 

54-84 

5.8 

28.2 

59.50 

35.6 

28.4 

51.78 

31.5 

28.9 

25.57 

34.4 

27.9 

55.06 

5-5 

29.2 

58.44 

35.5 

29.4 

51.61 

31.9 

29.9 

25.80 

341 

28.9 

55-37 

5-1 

30.2 

57.42 

35.4 

30.4 

51.41 

32.2 

30.9 

26.05 

33.8 

29.9 

55.75 

4.8 

31.2 

56.47 

35.3 

31.4 

51.19 

32.4 

31.9 

26.30 

33.6 

30.9 

56.19 

4-5 

32a 

( 

55.58 

351 

32.4 

50.98 

32.7 

32.9 

26.52 

33.3 

31.9 

56.63 

4-a 

FEBRUARY,  1899. 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  T.RANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Minoria. 
(Po/aris.) 

Mean 
Solar 
Date. 

5x  Cephei  (Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Minoris. 

Mean 
Solar 
Date. 

1 
A  Ursae  Minoria. 

Right 
Ascen- 
sion. 

Declina- 

tion 
North, 

Right 

Ascen- 

sion. 

Declina- 

don 
North, 

Right 
Ascen- 
sion. 

Declina- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Feb. 

h      m 
I    21 

+8846 

Feb. 

h      m 

653 

•       1 

+8712 

Feb. 

h      m 

•18  4 

+  8636 

Feb. 

h      ffl 
19   21 

+8858 

1.2 

t 
55.58 

m 
35.1 

1.4 

a 
50.98 

32.7 

1.9 

a 
26.52 

m 
33.3 

X.9 

8 
57.08 

63.9 

2.2 

54.74 

35.0 

2.4 

50.80 

33.0 

2.9 

26.74 

33.1 

2.9 

57-49 

63.6 

3-2 

53.92 

34.9 

3.4 

50.63 

33.2 

3.9 

26.95 

32.9 

3-9 

57-87 

63.4 

4-2 

53.12 

34.8 

4-4 

50.48 

33.4 

4-9 

27.17 

32.7 

4-9 

58.19 

63.  z 

5-2 

52.32 

34.7 

5-4 

50.33 

33.7 

5.9 

27.36 

32.4 

5.9 

58.51 

62.8 

6.2 

51.47 

34-7 

6.4 

50.20 

33-9 

6.9 

27.58 

32.2 

6.9 

58.82 

62.5 

7.2 

50.57 

34.6 

7-4 

50.06 

34.2 

7.9 

27.79 

3X9 

7.9 

59-14 

62.2 

8.2 

49.63 

34.5 

8.4 

49.88 

34-5 

8.9 

28.01 

31.7 

8.9 

59.52 

61.9 

9.2 

48.67 

34.4 

9.4 

49.69 

34-8 

9.9 

28.27 

31.4 

9.9 

59.98 

61.6 

I0.2 

47.67 

34.2 

10.4 

49.47 

35.1 

10.9 

28.54 

3X.I 

10.9 

60.51 

61.3 

11.2 

46.71 

34.1 

11.4 

49.21 

35.4 

11.9 

28.84 

30.9 

11.9 

61.14 

61.0 

12.2 

45.77 

33.9 

X2.4 

48.93 

35.7 

12.9 

29.15 

30.7 

12.9 

61.83 

60.7 

13.2 

44.89 

33.7 

13.4 

48.63 

35.9 

13.9 

29.44 

30.5 

13.9 

62.57 

60.4 

14.2 

44.06 

33.5 

14.4 

48.3X 

36.2 

14.9 

29.75 

30.3 

14.9 

63.31 

60.x 

15.x 

43-30 

33-3 

15.4 

48.00 

36.4 

15.9 

30.06 

30.1 

X5.9 

64.05 

59-9 

x6.i 

42.59 

33.1 

16.4 

47.72 

36.6 

16.8 

30.35 

30.0 

16.9 

64.77 

59.7 

17.1 

41.9X 

33.0 

17.4 

47.43 

36.8 

17.8 

30.63 

29.8 

17.9 

65.46 

59-4 

^   18.1 

4X.2X 

32.8 

18.4 

47-18 

37.0 

18.8 

30.90 

29.7 

18.9 

66.12 

59.2 

19.X 

40.52 

32.6 

X9.4 

46.93 

37.2 

19.8 

31.17 

29.5 

19.9 

66.74 

59.0 

20.x 

39.79 

32.4 

20.4 

46.67 

37.4 

20.8 

3X.46 

29-3 

20.9 

67.38 

58.8 

21.X 

39.0X 

32.3 

2X.4 

46.40 

37.6 

21.8 

3X.74 

29.1 

21.9 

68.06 

58.5 

22.  z 

38.19 

32.1 

22.4 

46.12 

37.8 

22.8 

32.06 

28.9 

22.9 

68.78 

58,2 

23.x 

37.35 

31.9 

23.4 

45.80 

38.x 

23.8 

32.39 

28.7 

23.9 

69.57 

57-9 

24.1 

36.51 

31.7 

24.3 

45.46 

38.3 

24.8 

32.75 

28.6 

24.9 

70.44 

57-7 

I25.1 

3569 

3X.4 

25.3 

45-09 

38.6 

25.8 

33.10 

28.4 

25-9 

71.37 

57.4 

26.1 

34-92 

31.2 

26.3 

44.71 

38.8 

26.8 

33.46 

28.2 

26.9 

72.35 

57.2 

27.1 

34.21 

30.9 

27.3 

44.30 

39.0 

27.8 

33.84 

28.1 

27.9 

73.36 

57.0 

j  28.x 

33.58 

30.6 

28.3 

43.90 

39-1 

28.8 

34.20 

28.x 

28.9 

74-37 

56.8 

1  29.x 

33.02 

30.4 

29.3 

43.52 

39.2 

29.8 

34.54 

28.0 

29.9 

75.35 

56.6 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean 

Solar 
Date. 


a  Ursae  Minoris. 
(Fo/aris.) 


Right 
Ascen- 
sion. 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


5z  Cephei  (Hxv.) 


Right 
Ascen- 
sion. 


Declina- 
tion 
North, 


Mean 

Solar 
Data. 


dUrsse  Minoria. 


Right 
Ascen- 
sion. 


Declina- 
tion 
North, 


Mean 

Solar 


Date. 


X  Uzsae  Minora. 


Right 
Ascen- 
sion. 


Declina- 
tion 
North. 


Mar. 
i.z 

2.Z 

3-1 
4-x 

5-x 
6.x 

7-x 
8.Z 

9.x 

XO.X 
XI.X 

xa.x 

13. 1 
14. 1 
15.1 
16.  X 

17.X 
18.x 
19.  X 
20.1 

2I.I 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


h  m 
I    21 

t 
33.0a 

32.49 
32.00 

31-51 

3X.0X 
30.48 
29.89 
29.28 

28.66 
28.05 
27.46 
26.95 

26.50 

26.  XX 

25.79 
25-51 

25.26 
24-99 
24-71 
24-38 

24.02 
23.64 
23.25 
22-87 

22.55 

22.29 
22.10 
2X.98 

21.93 

2X.9I 
21.90 
2X.9I 


•^8846 


30.4 

30.x 
29.9 

29.6 

29.4 

29.2 
29.0 

28.8 

28.5 

28.3 
28.0 
27.7 

27.4 

27.0 
26.7 
26.4 

26.x 

25.9 
25.6 
25-3 

25.1 

24.8 
24.5 

24.2 

23.8 

23-5 
23-1 

22.8 

22.5 
22.2 
21.9 
21*6 


Mar. 


X.3 
2.3 

3-3 
4-3 

5-3 
6.3 
7-3 
8.3 

9.3 
10.3 

11.3 
12.3 

13-3 
X4-3 
15-3 
16.3 

17-3 
X8.3 

19-3 
20.3 

21.3 
22.3 
23-3 
24-3 

25-3 

26.3 
27.3 
28.3 

29-3 
30.3 
31-3 
32.2 


53 


43-52 
43.15 
42.8X 
42.50 

42.X7 
41.87 

41-55 
41.2X 

40.84 

40.43 
40.0X 

39-57 

39-12 
38.67 

38.24 
3782 

37-44 
37.06 
36.70 
36.32 

35-94 
35-53 
35- 10 
34-64 

34-17 
33-69 
33.21 
32.75. 

32.29 
31.88 

31.49 
3x.1i 


+87" 


39.2 
39.4 
39.5 
39-6 

39.8 

39-9 
40.x 
40.2 

40.4 
40.6 
40.7 
40.8 

40.9 
41.0 
41.x 
4X.X 

41.2 
41.2 
41.3 
41-4 

41-5 
41.5 
4X.6 
4X-7 

4X.8 
41.8 
4X.8 
41.8 

41.8 
41.8 
41-7 
41-7 


Mar. 
1.8 

2.8 

3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
X0.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

X7.8 
x8.8 
19.8 
20.8 

21.8 
22.7 
23.7 
247 

25.7 
26.7 

27-7 
28.7 

29.7 
30-7 
31-7 
32.7 


h      m 
18      4 

t 
34-54 
34.86 

35' 19 
35.51 

35.80 
36.  XX 
36.44 
36.77 

37.12 

37-51 
37.90 

38.29 

38.67 
39.05 
39-42 
39-77 

40.10 
40.45 
40.77 
41.XX 

41-45 
41.83 
42.2X 
42.59 

42.99 
43.38 
43.78 
44-14 

44.49 
44-83 
45-15 
45-47 


+8636 

m 
28.0 
27.9 
27.8 
27.8 

87.7 
27.6 
27.4 
27.3 

27.2 
27.x 
27.0 
27.0 

27.0 
27.0 
27.0 
27.0 

27.0 
27.0 
27.0 
27.0 

27.0 
26.9 
26.9 
26.9 

26.9 
27.0 
27.1 
27.2 

27-3 
27.4 

27-5 
27.6 


Mar. 


1.9 

2.9 

3-9 
4.9 

5-9 
6.9 
7.9 
8.9 

9.8 
Z0.8 
XX.8 

Z2.8 

X3.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

2X.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


h      m 
19   22 

8 
15.35 
16.29 

17.17 
X8.02 


Z8.83 
Z9.66 

20.52 
21.42 

22.4X 

23.47 
24.59 
25.76 

26.94 
28.13 

29.26 

30.37 

31-42 
32.44 

33-45 
34.46 

35-53 
36.62 
37.80 
39.02 

40.30 

41.59 
42.90 

44.17 

45-37 
46-54 
47.63 
48.69 


+8858 

m 
56.6 
56.5 
56.3 
56.x 

56.0 
55.8 
55.6 
55.4 

55-2  I 
55-0  I 
54-8 
54.6 

54-5 
54.4 
54.3 
54.2 

54.1 
54.0 

53.9 
53.8 

53.7 
53-6 
53-4 
53-3 

53-2 
53-2 
53.1 
53.1 

53-1 
531 
53.1 
53.1 


APRIL,  1899. 
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CIRCUMPOLAR  STARS. 

■ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Ursae  Minoris. 
(Po/arisA 

51  Cephei  (Hev.) 

<f  Ursae  Minoris. 

' 

A  Ursae  Minoris. 

Mean 
Solar 
Data. 

V 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 

Right 

Ascen- 

aion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Decllna- 

tion 
North. 

Right 

Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sioa 

DecUna- 

tion 
North. 

Apr. 

b      m 
I    21 

+88  46 

Apr. 

h      m 
653 

+87  12 

Apr. 

h      m 
18      4 

+86  36 

Apr. 

h      m 
19   22 

+8858 

z.o 

a 
21.9Z 

21.6 

Z.2 

8 
3I.XX 

41.7 

1.7 

a 
45.47 

27.6 

1.8 

48.69 

m 
53.1 

a.o 

21.88 

21.3 

a.a 

30.76 

41.7 

2.7 

45.77 

27.6 

2.8 

49.71 

53.0 

3.0 

21.82 

21.0 

32 

30.40 

41.7 

3.7 

46.08 

27.7 

3.8 

50.75 

53.0 

4.0 

ai.73 

20.7 

4.« 

30.02 

41-7 

4.7 

46.41 

27.7 

4.8 

51.81 

53.0 

50 

21.62 

80.5 

5.2 

29.61 

41.7 

5.7 

46.75 

27.8 

5.8 

52.95 

52.9 

6.0 

21.50 

20.1 

6.2 

29.19 

41.7 

6.7 

47.10 

27.9 

6.8 

54.13 

52.9 

7.0 

21.42 

19.8 

7-2 

28.74 

41-7 

7.7 

47.47 

28.0 

7.8 

55.39 

52.9 

8.0 

21.39 

19.5 

8.a 

28.28 

41.6 

8.7 

47.85 

28. 1 

8.8 

56.68 

52.9 

9.0 

21.41 

I9.I 

9.2 

27.81 

41.6 

9.7 

48.21 

28.2 

9.8 

57.98 

52.9 

lO.O 

21.52 

18.8 

Z0.2 

27.35 

41.5 

10.7 

48.56 

28.4 

X0.8 

5929 

52.9 

10.9 

21.68 

18.5 

II. a 

26.90 

41.4 

11.7 

48.90 

28.6 

11.8 

60.56 

53.0 

II.9 

fii.91 

I8.I 

i2.a 

26.47 

41.3 

12.7 

49.22 

28.7 

12.8 

61.75 

53.1 

12.9 

22.16 

17.8 

13.2 

26.07 

41.2 

13.7 

49.52 

28.9 

13.8 

62.91 

53.2 

13.9 

22.41 

17.5 

14.2 

25.70 

41.1 

14.7 

49.81 

29.1 

14.8 

64.02 

53.2 

14.9 

22.66 

17.2 

15.2 

25.34 

41.0 

15.7 

50.09 

29.2 

15.8 

65.08 

53.3 

15.9 

22.88 

17.0 

16.2 

24.98 

40.9 

16.7 

50.37 

29.4 

16.8 

66.12 

53.4 

16.9 

23.05 

16.7 

17.2 

24.63 

40.8 

17.7 

50.66 

29.5 

17.7 

67.17 

53.4 

17.9 

23-19 

16.4 

18.2 

24.26 

40.7 

18.7 

50.96 

29.7 

18.7 

68.29 

53.4 

18.9 

23.31 

16. 1 

19.2 

23.86 

40.6 

19.7 

51-28 

29.8 

19.7 

69.44 

53-5 

19.9 

23.46 

15.8 

20.2 

23.45 

40.6 

20.7 

51.61 

30.0 

20.7 

70.64 

53.5 

,20.9 

2362 

15.5 

21.2 

23.01 

40.5 

21.7 

51.94 

30.1 

21.7 

71.87 

53.6 

21.9 

23.84 

15.2 

22.2 

22.57 

40.4 

22.7 

52.26 

30.3 

22.7 

73.14 

53.7 

22.9 

24.14 

14.8 

23.2 

22.14 

40.2 

23.7 

52.58 

30.5 

23.7 

7440 

53.8 

23-9 

24.52 

14.5 

24.2 

21.70 

40.1 

24.7 

52.89 

30.8 

24.7 

75.62 

53.9 

24.9 

24.97 

14.2 

25.2 

21.30 

39.9 

25.7 

53.16 

31.0 

25.7 

76.80 

54.1 

25.9 

25.45 

13-9 

26.2 

20.94 

39.7 

26.7 

53.42 

31.3. 

26.7 

77.88 

54-2 

26.9 

25.96 

13.6 

27.2 

20.61 

39.5 

27.7 

53.66 

31.5 

27.7 

78.91 

54-4 

27.9 

26.47 

13.3 

28.2 

20.28 

39.3 

28.7 

53;9o 

31.8 

28.7 

79.88 

54.6 

28.9 

26.96 

13.1 

29.2 

19.99 

39.1 

29.6 

54.11 

32.0 

29.7 

80.80 

54.7 

1  299 

27.42 

12.8 

30.2 

19.71 

39.0 

30.6 

54.33 

32.2 

30.7 

81.71 

54.9 

t  30.9 

27.85 

12.6 

31.2 

19.41 

38.8 

31.6 

54-55 

32.4 

31.7 

82.64 

55.0 

j   31-9 

28.23 

12.4 

1 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Ursae  Minoris. 
(Fo/aris.) 

51  Ceph 

ei  (Hbv.) 

tf  Ursae  Minoris. 

X  Ursae  Minoris. 

Mean 

Solar 
i  Date. 

Mean 
Solar 
Date. 

Mean 
Solar 

Mean 
Solar 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North, 

Rigbt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 

Ascen- 

sion. 

Declina- 
tion 
North. 

Data 

Right 
Ascen- 
sion. 

DecUna- 

txon 
North. 

May 

h      m 
I    21 

+88  46 

May 

h      m 

0       • 
+  87  12 

May 

h      m 

x8    4 

+86  36 

May 

h      m 
19   23 

] 
+8858 

1.9 

t 
28.23 

12.4 

1.2 

s 
19.41 

38.8 

1.6 

S 
54.55 

32.4 

1-7 

8 
22.64 

55-0 

2.9 

28.62 

I2.I 

2.2 

19. 1 1 

38.7 

2.6 

54-78 

32.6 

2.7 

23.59 

55.1 

3.9 

29.00 

II.8 

3.2 

18.78 

38.5 

3-6 

55.03 

32.8 

3.7 

24.60 

55.2 

4.9 

2945 

11.6 

4.2 

18.44 

38.4 

4.6 

55.28 

33.0 

4.7 

25.66 

55-4 

5-9 

29.93 

II.3 

5-2 

18.07 

38.2 

5.6 

55.55 

33.3 

5.7 

26.77 

55-5 

6.9 

30.49 

II. 0 

6.2 

17.70 

38.0 

6.6 

55.80 

33«6 

6.7 

27.88 

55.6 

7.9 

31." 

10.7 

7.1 

17.34 

■  37.8 

7.6 

56.04 

33.8 

7-7 

28.98 

55.8 

8.9 

31.80 

X0.4 

8.1 

16.99 

37-6 

8.6 

56.27 

34-1 

8.6 

30.05 

56.x 

9.9 

32.53 

10.2 

9.1 

16.66 

37.3 

9.6 

56.49 

34-4 

9.6 

31.06 

56.3    ' 

10.9 

3325 

9.9 

10. 1 

16.36 

37.1 

10.6 

56.66 

34-7 

10.6 

32.01 

56.5 

1 1.9 

33-97 

9-7 

II. I 

16.09 

36.8 

11.6 

56.83 

35.0 

1 1.6 

32.88 

56.7 

12.9 

34.65 

9.5 

12.1 

15.86 

36.6 

12.6 

56.99 

35-3 

12.6 

33.70 

56.9   1 

13.9 

35-32 

9.3 

13-1 

15-62 

36.3 

13.6 

57- X5 

35.6 

13.6 

34.46 

57.2 

14.9 

35.92 

9.1 

14.1 

15.40 

36.1 

14.6 

57.31 

35-8 

14.6 

35.25 

57.4    i 

15.9 

36.48 

8.9 

15.1 

15.16 

35.9 

15.6 

57.46 

36.1 

15.6 

36.04 

57.e 

16.9 

37.06 

8.7 

16. 1 

14.91 

35.7 

16.6 

57.64 

36.4 

16.6 

36.88 

57-7    . 

17.9 

37.66 

8.4 

17. 1 

14.64 

35.5 

17.6 

57.81 

36.6 

17.6 

37-75 

57.9   1 

18.9 

38.29 

8.2 

18.1 

14-35 

35.3 

18.6 

58.01 

36.9 

18.6 

38.67 

58.1    ' 

19.9 

39.00 

7.9 

19. 1 

14.06 

35-0 

19.6 

58.20 

37.2 

19.6 

39.60 

58.3 

20.9 

39.75 

7-7 

20.1 

13.76 

34.8 

20.6 

58.38 

37.5 

20.6 

40.53 

58.6 

21.9 

40.58 

7.4 

21. 1 

13.47 

34-5 

21.6 

58.55 

37.8 

21.6 

41.44 

58.8. 

:  22.9 

41.45 

7-2 

22.1 

13.21 

34.2 

22.6 

58.69 

38.2 

22.6 

42.29 

59-1 

23.9 

42.36 

7.0 

23-1 

12.99 

33-9 

23.6 

58.79 

38.5 

23.6 

43.06 

59.4 

24.9 

43^27 

6.9 

24.1 

12.78 

33-6 

24.6 

58.89 

38.8 

24.6 

4376 

59.7 

25.9 

44.17 

6.7 

25.1 

12.63 

33.3 

25.6 

58.98 

39.2 

25.6 

44.38 

60.0 

26.9 

45.03 

6.6 

26.1 

12.49 

33.0 

26.6 

5905 

39-5 

26.6 

44.94 

60.3 

27.9 

45.84 

6.5 

27.1 

12.36 

32.7 

27.6 

59.11 

39.8 

27.6 

45.46 

60.5 

28.9 

46.62 

6.3 

28.1 

12.24 

32.5 

28.6 

59.17 

40.1 

28.6 

45.98 

60.8 

29.9 

47-37 

6.2 

29.1 

12.11 

32.2 

29.6 

59.25 

40.3 

29.6 

46.53 

61.0 

30.9 

48.12 

6.0 

30.1 

11.97 

32.0 

30.6 

59.33 

40.6 

30.6 

47.12 

61.3 

31.9 

48.90 

5-9 

31. 1 

11.80 

31.8 

31.6 

59.41 

40.9 

31.6 

47.73 

61.5 

'  32.9 

■ 

49.70 

5-7 

32.1 

11.61 

31-5 

32.6 

59.51 

41.2 

32.6 

48.41 

6x.8 

JUNE,  1899. 
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CIRCUMPQLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

%\  Ceph 

ei  rHBV.) 

6  Ursas  Minoris. 

;iUnaeMinoria. 

Meitt 

Solar 
Date. 

/ 

Mean 
Solar 
Date. 

Mean 

Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Ascen- 

sioa 

Declina- 
tion 
N0rth. 

Righi 
Ascen- 
sion. 

Declina- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

June 

b      m 
I    21 

+8846 

June 

h      m 

653 

e         » 
+  8713 

June 

h      m 

18  4 

+8636 

June 

h      m 
19   23 

+88*59 

1.9 

■ 
49.70 

m 
5.7 

I.X 

■ 
11.61 

31.5 

1.6 

8 
59.51 

41.2 

X.6 

t 
48.41 

m 

Z.8 

2.9 

50.58 

5.6 

2.1 

XI. 42 

31.2 

2.6 

59.61 

41.5 

2.6 

49.08 

.2.0 

3.8 

51.52 

5.4 

3.1 

XI.24 

30.9 

3.5 

59.70 

41.9 

3.6 

49.76 

2.3 

4.8 

52.51 

5.2 

4-1 

11.07 

30.6 

4-5 

59.76 

42.2 

4.6 

50.40 

2.6 

5.8 

53.54 

5.1 

5.1 

10.90 

30.3 

5-5 

59.82 

42.6 

5.6 

50.99 

3.0 

6.8 

54.58 

5.0 

6.1 

10.79 

29.9 

6.5 

59.84 

42.9 

6.6 

51.50 

3.3 

7.8 

55.62 

4-9 

7.1 

XO.69 

29.6 

7.5 

59.85 

43.3 

7.6 

51.95 

3.6 

8.8 

1 

56.62 

4.8 

8.Z 

XO.63 

29.3 

8.5 

59.83 

43.7 

8.6 

52.32 

4.0 

1 
9.8 

57.58 

4.7 

9.1 

10.57 

28.9 

9.5 

59.83 

44*0 

9.6 

52.65 

4.3 

!  10.8 

58.48 

4.6 

10.  X 

10.55 

28.6 

10.5 

59.8X 

44.3 

10.6 

52.94 

4.6 

1  11.8 

59.35 

4-5 

ii.i 

10.51 

28.3 

IX.5 

59-79 

44.6 

11.6 

53.24 

4.8 

;  12.8 

60.20 

4.4 

12. 1 

XO.46 

28.1 

12.5 

59.78 

44.9 

12.6 

53.59 

5.x 

1 
,  13.8 

61.05 

4.4 

13.0 

10.39 

27.8 

13.5 

59.79 

45.2 

13.6 

53.95 

5-4 

>  14.8 

61.92 

4.3 

14.0 

10.30 

27-5 

14.5 

59.82 

45-5 

14.6 

54.34 

5.7 

1  15.8 

62.85 

4.2 

15.0 

10.22 

27.2 

155 

59.83 

45.8 

15.6 

54.78 

6.0  1 

I  16.8 

63.83 

4.0 

16.0 

10.12 

26.9 

16.5 

59.84 

46.1 

16.6 

55-2X 

6.3  1 

1 

;     "^7-8 

64.88 

3-9 

17.0 

XO.04 

26.6 

17.5 

59.84 

46.5 

X7.6 

55.63 

6.6 

18.8 

65.97 

3.9 

18.0 

9.96 

26.3 

18.5 

59.83 

46.8 

18.6 

55.99 

6.9 

19.8 

67.10 

3.8 

19.0 

9.93 

25.9 

19.5 

59.77 

47.2 

19.6 

56.28 

7.3 

20.8 

68.23 

3-8 

20.0 

9.92 

25.6 

20.5 

59.70 

47.6 

20.6 

56.48 

7.6 

21.8 

69.35 

3.7 

21.0 

9.96 

25.2 

21.5 

59.61 

48.0 

2X.6 

56.59 

8.0 

228 

70.43 

3.7 

22.0 

10.01 

24.8 

22.5 

59.51 

48.3 

22.6 

56.66 

8.4 

23.8 

71.45 

3.8 

23.0 

.  10.10 

24.5 

23.5 

59.39 

48.6 

23.6 

56.65 

8.7 

24.8 

72.44 

3.8 

24.0 

ID.  18 

24.2 

24.5 

59.28 

48.9 

24.6 

56.63 

9.0 

25.8 

73.39 

3.8 

25.0 

10.26 

239 

255 

59.17 

49.2 

25.6 

56.61 

9.3 

26.8 

74.32 

3.8 

26.0 

10.32 

23.6 

26.5 

59.07 

49.5 

26.6 

56.63 

9.6 

27.8 

75.24 

3.8 

27.0 

10.33 

23-3 

27.5 

59.00 

49.8 

27.6 

56.69 

9.9  1 

28.8 

76.21 

3-7 

28.0 

10.41 

23.0 

28.5 

58.91 

50.x 

28.6 

56.79 

10.2   1 

1 

1  29.8 

77.22 

3.7 

29.0 

10.44 

22.7 

29.5 

58.83 

50.4 

29.5 

56.91 

X0.6  : 

30.8 

78.28 

3.7 

30.0 

10.45 

22.4 

30.5 

58.75 

50.7 

30.5 

57.05 

X0.9  1 

1  31.8 

79.39 

3.7 

31.0 

10.49 

22.1 

31.5 

58.63 

51. 1 

31.5 

57.15 

IX.2    1 

1 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Minoris. 
(Fo/aris.) 

Mean 
Solar 

5z  Cephei  (Hxv.) 

Mean 

Solar 

dUne  Minoris. 

Mean 
Solar 

A  Ursae  Minoris.     i 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 

Ascen- 

sioa 

Declina- 
tion 
North. 

Data. 

Right 

Ascen- 

aion. 

Declioa- 

tion 
North, 

July 

h      m 
I    22 

+88  46 

July 

h  •  m 

653 

• 

+8712 

July 

h      m 
18      4 

+8636 

July 

h     m 
19  23 

+8859 

1.8 

■ 
19.39 

3.7 

z.o 

s 
10.49 

m 
22.1 

15 

• 
58.63 

m 
5I.I 

X.5 

s 

57.X5 

ZZ.2 

2.8 

20.54 

3.7 

.  2.0 

10.52 

21.7 

2.5 

58.52 

5X4 

2.5 

57.20 

II.6 

3.8 

21.71 

3.7 

3.0 

10.61 

2X.4 

3.5 

58.40 

51.8 

3.5 

57-X8 

Z2.0 

4.8 

22.87 

3.7 

3.9 

Z0.7X 

21.0 

4-5 

58.24 

52.1 

4-5 

57x0 

12.4 

5.8 

24.00 

3.8 

4-9 

Z0.84 

20.6 

5-5 

58.06 

52.5 

5.5 

56.94 

X2.7 

6.8 

25.10 

3.9 

5.9 

ZI.OI 

20.3 

6.5 

57.87 

52.8 

6.5 

56.72 

13.  X 

7.8 

26.13 

3.9 

6.9 

ZX.Z7 

20.0 

7-5 

57.69 

53.1 

7.5 

56.46 

134 

8.8 

27. 1  z 

4.0 

7-9 

".34 

19.7 

8.5 

57.50 

53.4 

8.5 

56.19 

13.8 

9.8 

28.03 

4-1 

8.9 

XI.5I 

X9.4 

9-5 

57.31 

53.6 

9.5 

•  55.93 

X4.I 

10.7 

28.96 

41 

9.9 

11.65 

Z9.I 

10.5 

57.15 

53.9 

10.5 

55.73 

X4.4 

11.7 

29.89 

4.2 

10.9 

11.79 

x8.8 

11.5 

57.00 

54.2 

".5 

55.54 

X4-7 

12.7 

30.85 

4.2 

11.9 

ZZ.92 

18.5 

12.4 

56.85 

54-5 

12.5 

55.4X 

X5.0 

13.7 

31.87 

4-3 

12.9 

Z2.02 

X8.2 

13.4 

56.68 

54.8 

13.5 

55.27 

X5-3 

14-7 

32.93 

4-3 

13.9 

12.14 

X7.9 

14.4 

56.52 

55.1 

14-5 

55-X3 

X5.6 

15.7 

34.05 

4-4 

14.9 

12.26 

17.6 

15-4 

56.34 

55-4 

15.5 

54.95 

z6.o 

16.7 

35.20 

4-4 

15.9 

I2.4X 

X7.2 

16.4 

56.14 

55.7 

16.5 

54.70 

X6.3 

17.7 

36.36 

4-5 

Z6.9 

12.60 

X6.9 

17-4 

55.90 

56.0 

17.5 

54.38 

16.7 

18.7 

37.50 

4-7 

17.9 

Z2.8Z 

x6.6 

18.4 

55.66 

56.4 

18.5 

53-97 

X7.1 

19.7 

38.63 

4.8 

18.9 

13.07 

X6.2 

19.4 

55.40 

56.7 

19.5 

53.49 

X7.4 

20.7 

39.68 

5.0 

19.9 

13-35 

159 

20.4 

55-13 

56.9 

20.5 

52.94 

X7.8 

21.7 

40.68 

5-1 

20.9 

13.63 

X5.6 

21.4 

54.84 

57.2 

21.5 

52.36 

18. 1 

22.7 

41.63 

5.3 

21.9 

13.92 

15-3 

22.4 

54-57 

57-4 

22.5 

5X.78 

X8.4    ' 

23.7 

4254 

5.4 

22.9 

14.20 

15.0 

23.4 

54.31 

57.7 

23-5 

5X.23 

X8.7 

24.7 

43.46 

5.6 

23.9 

14-43 

X4.8 

24.4 

54.06 

57.9 

24-5 

50.71 

X9.0 

25.7 

44.37 

5-7 

24.9 

14.67 

14.5 

25.4 

53.82 

58.2 

25.5 

50.24 

193 

26.7 

45.33 

5.8 

25.9 

14.90 

X4.2 

26.4 

53.58 

58.4 

26.5 

49.80 

Z9.6 

27.7 

46-33 

6.0 

26.9 

15.12 

X4.0 

27.4 

53-34 

58.7 

27.5 

49.37 

X9.9 

28.7 

47-37 

6.x 

27.9 

1533 

X3.7 

28.4 

53." 

58.9 

28.5 

48.93 

20.3   . 

29.7 

48.46 

6.2 

28.9 

15.57 

13.3 

29.4 

52.83 

59.2 

29.5 

48.45 

1 
20.6 

1   30.7 

49-57 

6.4 

29.9 

15-83 

13.0 

30.4 

52.57 

59-5 

30.5 

47.9X 

SI.O 

31.7 

50.68 

6.5 

30.9 

Z6.I2 

X2.7 

31.4 

52.27 

59.8 

31.5 

47.30 

2X.3 

32.7 

i 

5X.76 

6.7 

31.9 

16.43 

X2.4 

32.4 

5x94 

60.1 

32.5 

46.6X 

21.7 

AUGUST,  1899. 


309 


CIRCUMPOLAR  STARS. 

APPAPENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

1 

a  Ursae  Minoris. 
(Po/arisA 

51  Ceph 

ei  (Hbv.) 

6  Unae  Minoris. 

A  Unae  Minoris. 

Mean 

,  Solar 
'  Date. 

\ 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 

Mean 
Solar 
Date. 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tion 
North, 

Date. 

Right 
Ascen- 

Decllna- 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 

don 
North, 

Aug. 

b      m 
I    22 

+8846 

Aug. 

h      m 

653 

+87  12 

Aug. 

h      m 
18      4 

+8637 

Aug. 

h      m 
19   23 

+8859 

x-7 

■ 
51.76 

m 
6.7 

1.9 

•  ■ 
16.78 

• 
Z2.I 

1.4 

s 
51.94 

ai 

1-5 

s 
46.61 

21.7 

2.7 

52.79 

7.0 

2,9 

17.13 

II.8 

2.4 

51.63 

0.3 

2.4 

45.87 

22.0 

3.7 

53.76 

7.2 

3.9 

17.48 

11.5 

3.4 

51.29 

0.6 

3-4 

45-08 

22.3 

4-7 

54.66 

7.4 

4-9 

17-83 

"3 

4-4 

50.96 

0.8 

4-4 

44.27 

22.6 

5.7 

55-52 

7.6 

5.9 

18.17 

ZI.O 

5.4 

50.64 

x.o 

5.4 

43.48 

22.9 

6.7 

56.36 

7.8 

6.9 

18.49 

10.8 

6.4 

50.32 

1.2 

6.4 

42.72 

23.2 

7-7 

5717 

8.0 

7.9 

18.79 

10.6 

7.4 

50.03 

X.4 

7.4 

42.00 

23.4 

8.7 

1 

58.01 

8.2 

8.9 

19.09 

X0.3 

8.4 

49.74 

X.5 

8.4 

41-31 

23.7 

1 
9-7 

58.90 

8.4 

9.9 

19.36 

10. 1 

9.4 

49.45 

X.7 

9-4 

40.65 

24.0 

1   iO'7 

59.81 

8.5 

10.9 

19.66 

9.8 

10.4 

49-14 

2.0 

10.4 

40.00 

24.3 

'   "-7 

60.78 

8.7 

11.9 

19.97 

9-5 

1 1.4 

48.84 

2.2 

11.4 

39.32 

24.6 

12.7 

6X.79 

8.9 

12.9 

20.31 

9.2 

12.4 

48.53 

2.4 

12.4 

38.59 

24.9 

13.7 

62.8Z 

9.2 

13.9 

20.68 

8.9 

13.4 

48.18 

2.7 

X3.4 

37-78 

25.2 

M-7 

63.8a 

9.4 

14.9 

21.09 

8.6 

14.4 

47-81 

2.9 

14.4 

36.89 

25.6 

15.6 

64.79 

9.7 

15.9 

21.53 

8.4 

15.4 

47.42 

3.1 

X5-4 

35-94 

25-9 

16.6 

65.72 

9.9 

Z6.9 

21.98 

8.1 

16.3 

47.04 

3.3 

16.4 

3490 

26.2 

17.6 

66.58 

Z0.2 

17.9 

22.42 

7.9 

17.3 

46.63 

3.5 

X7.4 

33.85 

26.5 

18.6 

67.39 

10.5 

18.9 

22.86 

7.7 

18.3 

46.24 

3.7 

18.4 

32.78 

26.7 

19.6 

68.14 

10.8 

19.9 

23.28 

7.5 

19.3 

45.85 

3-8 

19.4 

31.71 

27.0 

i   20.6 

68.88 

IZ.Z 

20.9 

23.69 

7.3 

20.3 

45.50 

3.9 

20.4 

30.70 

27.2 

21.6 

69.60 

".3 

ai.9 

24.08 

7.1 

21.3 

45.13 

4.x 

21.4 

29.7a 

27.5 

22.6 

7037 

11.6 

22.9 

24.45 

6.9 

22.3 

44.78 

4.2 

22.4 

28.80 

27.7 

23.6 

71.15 

1 1.8 

23.9 

24.8Z 

6.7 

23.3 

44-45 

4-4 

23.4 

27.90 

27.9 

24.6 

71-99 

12.0 

24.8 

25.20 

6.5 

24.3 

44.09 

4-5 

24.4 

26.99 

28.2 

25.6 

72.86 

12.3 

25.8 

25-59 

6.2 

25.3 

43.74 

4-7 

25.4 

26.06 

28.5 

26.6 

73.75 

125 

26.8 

26.01 

6.0 

26.3 

43.35 

4-9 

26.4 

25.10 

28.8 

27.6 

74.65 

12.8 

27.8 

26.45 

5.7 

27.3 

42.97 

5*1 

27.4 

24.05 

29.0 

28.6 

75.53 

13.1 

28.8 

26.93 

5.5 

28.3 

42.56 

5-3 

28.4 

22.94 

29-3 

29.6 

76.34 

13.4 

29.8 

27.42 

5.3 

29.3 

42.13 

5-4 

29.4 

21.78 

29.6 

j   30.6 

77.1a 

13.8 

30.8 

27.90 

5.1 

30.3 

41.70 

5.5 

30.4 

20.56 

29.8 

:  31.6 

77.83 

14.1 

31.8 

28.40 

4.9 

31.3 

41.27 

5.6 

31.4 

X9.33 

30.1 

,32.6 

1 
1 

< 

78.46 

M.4 

32.8 

28.89 

4.8 

32.3 

40.85 

5-7 

32.4 

18.09 

30.3 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

51  Cepl] 

ei  (Hev.) 

6  Unae  Minoris. 

A  Ursse  Minoris. 

Mean 

Solar 
Date. 

^ 

■"  "-y 

Mean 
Solar 
Date. 

Mean 

Solar 
Data. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nin^h, 

i 

Sept 

h      m 
I    23 

+  8846 

Sept. 

h      m 

6  53 

•       9 
+8712 

Sept. 

h      m 

18   4 

+8637 

Sept. 

h      m 
19   22 

+8859 

1.6 

18.46 

14.4 

1.8 

8 
28.89 

4.8 

1-3 

s 
40.85 

5-7 

1-4 

s 
78.09 

30-3  ! 

2.6 

19.05 

14-7 

2.8 

29.34 

4.6 

2.3 

40.45 

5.8 

2.4 

76.90 

30.5 

3.6 

19.62 

15.0 

3.8 

29.78 

4.5 

3.3 

40.05 

5.9 

3.4 

75.75 

30.7 

4.6 

20.20 

15-3 

4.8 

30.20 

4.3 

4-3 

39.67 

6.0 

4.4 

7464 

30.9 

5.6 

20.80 

15.6 

5.8 

30.60 

4-2 

5-3 

39.30 

6.1 

5-4 

73-57 

3X.O 

6.6 

ai.44 

X5.9 

6.8 

31.03 

4.0 

6.3 

38.92 

6.2 

6.4 

72.52 

31.2 

7.6 

22.14 

16.2 

7.8 

31-45 

3.8 

7.3 

38.54 

6-3 

7.4 

71.46 

3X.5 

8.6 

22.86 

16.5 

8.8 

31.89 

3.7 

8.3 

38.14 

6.4 

8.4 

70.36 

31-7 

9.6 

23.60 

16.8 

9.8 

32.37 

3.5 

9-3 

37.75 

6.5 

9.4 

69.20 

31.9 

10.6 

24.35 

17. 1 

10.8 

32.88 

3.3 

10.3 

37.31 

6.6 

10.3 

67.98 

32.2 

11.6 

25.05 

17.5 

11.8 

33.41 

3.1 

11.3 

36.86 

6.7 

"-3 

66.67 

32-4 

12.6 

25.71 

17.8 

12.8 

.   33.96 

2.9 

12.3 

36.42 

6.8 

12.3 

65.31 

32.6 

13.6 

26.31 

18.2 

13.8 

34.53 

2.8 

13.3 

35.96 

6.9 

13-3 

63.90 

32.8 

14.6 

26.85 

18.6 

14.8 

35.07 

2.7 

14.3 

35.49 

6.9 

14.3 

62.46 

33.0   . 

15.6 

27-33 

19.0 

15.8 

35-61 

2.6 

15.3 

35.05 

6.9 

15-3 

6X.06 

33.2 

16.6 

27.75 

19.3 

16.8 

36.11 

2.5 

16.3 

34.61 

7.0 

16.3 

59.67 

33.3  1 

17.6 

28.18 

19.7 

17.8 

36.60 

2.4 

17.3 

34.18 

7.0 

17.3 

58.34 

33.4 ! 

z8.6 

28.60 

20.0 

18.8 

37.07 

2.3 

18.3 

33.78 

7.0 

18.3 

57.06 

33.6 

19.6 

29.05 

26.3 

19.8 

37.54 

2.2 

19.3 

33-39 

7.0 

19.3 

55.83 

33.7 

20.6 

29.56 

20.6 

20.8 

37-99 

2.1 

20.3 

32.99 

7.0 

20.3 

54.62 

33.8 

21.5 

30.08 

2Z.O 

21.8 

38.47 

2.0 

21.3 

32.59 

7.1 

21.3 

.      53.40 

1 
34-0  : 

22.5 

30.64 

21-3 

22.8 

38.96 

1.9 

22.2 

32.17 

7-1 

22.3 

52.14 

34-2 

235 

31.21 

21.7 

23.8 

39.47 

1.7 

23.2 

31-74 

7.2 

23.3 

50.84 

34-4 

24.5 

31.76 

22.0 

24.8 

40.02 

1.6 

24.2 

31-29 

7.2 

24.3 

49.47 

34-5 

25.5 

32.28 

22.4 

25.8 

40.58 

X.5 

25.2 

30.83 

7.2 

25.3 

48.04 

34.7 

26.5 

32.73 

22.8 

26.8 

41.15 

1.4 

26.2 

30.37 

7-3 

26.3 

46.57 

34.9 

27.5 

33.12 

23.2 

27.8 

41.71 

1.4 

27.2 

29.90 

7.2 

27.3 

45.07 

35.0 

28.5 

33-44 

23.6 

28.8 

42.26 

1.3 

28.2 

29.46 

7.2 

28.3 

43-57 

35- X 

29.5 

33.68 

24.0 

29.8 

42.80 

x-3 

29.2 

29.02 

7.2 

29.3 

42.10 

35.2 

30.5 

33.91 

24-4 

30.8 

43.31 

X.2 

30.2 

28.59 

7-x 

30.3 

40.69 

35.2  i 

31.5 

34.13 

24.7 

31.7 

43-79 

1.2         31.2 

28.19 

7.0 

31.3 

39-33 

35-3 

] 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

1 

1 

a  Ursae  Minoris. 
(Po/arisA 

5Z  Ceph 

ei  (Hev.) 

6  Ursae  Minoris. 

A  Ursae  Minoris. 

Mean 
Solar 
Date. 

V"*  ^ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

.<  Mean 
1  c«i-.. 

Right 
Ascen- 
sion. 

Dectina- 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Asceu- 

sioa 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

1 
Oct. 

b      m 
I    23 

+  8846 

Oct. 

h      m 

653 

e          • 

+  87  12 

Oct. 

h      m 

18   4 

+86  37 

Oct. 

h      m 
19    21 

+8859 

1-5 

s 
34-13 

24-7 

1.7 

s 
43.79 

1.2 

1.2 

s 
28.19 

7.0 

1-3 

s 
99-33 

m 

35-3 

25 

34-36 

25.0 

2.7 

44.27 

Z.2 

2.2 

27-79 

7.0 

2.3 

98.01 

35-4 

'     3.5 

34-64 

25-4 

3.7 

44-73 

1. 1 

3.2 

27.41 

6.9 

3.3 

96.73 

35-4 

45 

34-94 

25.7 

4.7 

45.21 

I.I 

4.2 

27.03 

6.9 

4.3 

95-46 

35-5 

,     5-5 

35.28 

26.0 

5.7 

45-69 

I.O 

5.2 

26.63 

6.9 

5-3 

94.17 

35-6 

6.5 

35.64 

26.4 

6.7 

46.21 

I.O 

6.2 

26.22 

6.9 

6.3 

92.85 

35-7 

7-5 

36.01 

26.8 

7.7 

46.75 

0.9 

7.2 

25-78 

6.9 

7-3 

91.46 

35-8 

8.5 

36.35 

27.2 

8.7 

47.30 

0.8 

8.2 

25.33 

6.9 

8.3 

89.99 

36-0 

9-5 

36.66 

27.6 

9.7 

47.89 

0.8 

9.2 

24.87 

6.8 

9.3 

88.47 

36.1  j 

10.5 

36.90 

28.0 

10.7 

48.49 

0.8 

10.2 

24.42 

6.8 

10.3 

86.91 

36.1 

11.5 

37-06 

28.4 

1 1.7 

49-07 

0.8 

II.2 

23-96 

6.7 

II-3 

85.33 

36.2 

1     X2.5 

37-17 

28.8 

12.7 

49-64 

0.8 

12.2 

23.52 

6.6 

12.3 

83.76 

36.2 

j   13-5 

37-22 

29.2 

13-7 

50.18 

0.8 

13.2 

23.08 

6.4 

13-3 

82.22 

36.3 

1    14-5 

37-25 

29.6 

14.7 

50.71 

0.9 

14.2 

22.68 

6.3 

14.3 

80.74 

36.3 

1   15-5 

37-27 

30.0 

15.7 

51. 2Z 

0.9 

15.2 

22.27 

6.2 

15-3 

79-31 

36.3 

16.5 

37-32 

30.3 

16.7 

51.69 

I.O 

16.2 

21.88 

6.1 

16.2 

77.94 

36.3 

17-5 

37-39 

30.7 

17.7 

52.17 

I.O 

17.2 

21.51 

6.0 

17.2 

76.61 

36-3 

18.5 

37.51 

31.0 

18.7 

52.67 

I.O 

18.2 

21.14 

5.9 

18.2 

75.28 

36.3 

19.5 

37.65 

31-4 

19.7 

53-15 

I.O 

19.2 

20.75 

5-8 

19.2 

73.95 

36.3 

20.5 

37.81 

31.8 

20.7 

53-67 

I.O 

20.2 

20.36 

5-7 

20.2 

72.59 

36.4 

21.5 

37-96 

32.1 

21.7 

54.22 

I.O 

21.2 

19.96 

5.6 

21.2 

71.17 

36.4 

22.5 

38.08 

32.5 

22.7 

54-77 

I.O 

22.2 

19.54 

5.5 

22.2 

69.70 

36.5 

23.5 

38.14 

32.9 

23-7 

55-33 

I.O 

23.2 

19. 1 1 

5-4 

23.2 

68.17 

36.5 

24.5 

38.12 

33-3 

24.7 

5590 

I.I 

24.2 

18.69 

5.3 

24.2 

66.64 

36.5 

25.5 

38.05 

33-7 

25.7 

56.46 

1.2 

25.2 

18.29 

5.1 

25.2 

65.09 

36.4 

26.5 

37-90 

34-1 

26.7 

56.99 

1-3 

26.2 

17.88 

4.9 

26.2 

63.57 

36.4 

27.5 

37-71 

34-5 

27-7 

5?:.49 

1-4 

27.2 

17.49 

4.7 

27.2 

62.11 

36.3 

28.4 

37.50 

34-9 

28.7 

57.98 

1.5 

28.1 

17.12 

4-5 

28.2 

60.72 

36.3 

,  29.4 

37.29 

35.2 

29-7 

58.43 

1.6 

29.1 

16.78 

4-3 

29.2 

59.37 

36.2 

1  30.4 

37-10 

35.6 

30.7 

58.86 

1.7 

30.1 

16.45 

4.1 

30.2 

58.08 

36.1 

31.4 

36.96 

35.9 

31-7 

59.31 

1.8 

3I.I 

16.12 

4.0 

31.2 

56.83 

36.1 

32.4 

36.86 

36.2 

32.7 

59.76 

1.9 

32.1 

15.79 

3.8 

32.2 

55.58 

36.0 

312 


NOVEMBER,  1899. 


CIRCUMPOLAR  STARS 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Ursae  Minoris. 
{Fo/aris.) 

51  Ccph 

ei  (Hbv.) 

<^  Ursae  Minoris. 

X  Ursae  Minoris.     | 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
NoriJk, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Nov. 

h      m 
I    23 

+  8846 

Nov. 

h      m 

6  53 

+8712 

Nov. 

h      m 

18   4 

+86  36 

Nov. 

h      m 
19    21 

+88*59 

1 

1.4 

36.86 

36.2 

1.7 

s 

59.76 

1.9 

I.Z 

■ 
15.79 

m 
63.8 

x.a 

8 
55.58 

36.0 

2.4 

36.78 

36.6 

2.7 

60.23 

X.9 

2.1 

15.44 

63.7 

2.2 

54.31 

36.0 

3-4 

36.71 

36.9 

3.7 

60.72 

2.0 

3.1 

15.09 

63.5 

3.2 

53.00 

36.0 

4.4 

36.63 

37-3 

4.7 

61.24 

2.1 

4-1 

14.70 

63.4 

4-2 

51.62 

35.9 

5.4 

36.52 

37-7 

5.7 

61.78 

2.2 

5.1 

14-33 

63.2 

5-2 

50.17 

35-9 

6.4 

36.34 

38.1 

6.6 

62.32 

2.3 

6.1 

13.94 

63.0 

6.2 

48.69 

35.8 

:     7-4 

36.  IX 

38.5 

7.6 

62.86 

2.4 

7-1 

13-56 

62.8- 

7.2 

47.20 

35.8 

8.4 

35.78 

38.8 

8.6 

63.39 

2.6 

8.x 

13.19 

62.6 

8.2 

45.70 

35-7 

9.4 

35-43 

39-2 

9.6 

63.89 

2.7 

9.1 

12.84 

62.3 

9.2 

44-24 

35.6 

10.4 

35-03 

39.6 

X0.6 

64.35 

2.9 

lO-I 

12.49 

62.1 

10.2 

42.84 

35.4 

1 1.4 

34.61 

39.9 

11.6 

64.79 

3-1 

II. I 

12.19 

61.8 

II.2 

41.51 

35-3 

12.4 

34.20 

40.3 

12.6 

65.21 

3.2 

12. 1 

11.88 

61.6 

12.2 

40.26 

35-1   1 

13.4 

3382 

40.6 

13.6 

65.63 

3-4 

13. 1 

"•59 

61.4 

13.2 

39.04 

1 
35-0 

14.4 

33-49 

40.9 

14.6 

66.03 

3.6 

14.  X 

11.32 

61.1 

14.2 

37-87 

34.9 

15.4 

33.18 

41.2 

15.6 

66.45 

3-7 

I5.I 

11.03 

60.9 

15.2 

36.69 

34-8 

16.4 

32.89 

41-5 

16.6 

66.87 

3.8 

16. 1 

10.75 

60.7 

X6I2 

35.49 

34.7 

17.4 

32.60 

41.8 

17.6 

67.31 

3-9 

I7.I 

XO.44 

60.5 

17.2 

34.28 

34-5 

1  18.4 

3230 

42.2 

18.6 

67.79 

4.0 

I8.I 

10.13 

60.3 

18.2 

3301 

34.4 

19.4 

31-95 

42.5 

19.6 

68.26 

4-2 

I9.I 

9.81 

60.x 

X9.2 

31.70 

34.3 

1  20.4 

31.54 

42.9 

20.6 

68.73 

4-4 

20.1 

9.49 

59.8 

20.1 

30.37 

34-2 

21.4 

31.05 

43.2 

21.6 

69.19 

4.6 

21. X 

9.X9 

59.6 

2X.I 

29.05 

34-0 

22.4 

30.49 

43.6 

22.6 

69.64 

4.8 

22.1 

8.90 

59.3 

22.  X 

27-74 

33-9 

23-4 

29.88 

43.9 

23.6 

70.04 

5.1 

23.1 

8.63 

59.0 

23.1 

26.48 

33.7 

24.4 

29.24 

44.2 

24.6 

70.43 

5.3 

24.1 

8.39 

58.7 

24.x 

2530 

33-5 

25.4 

28.59 

44^5 

25.6 

70.79 

5.5 

25.x 

8.X5 

58-3 

25.x 

24.19 

33.2 

26.4 

27.96 

44.8 

26.6 

71.13 

5.8 

26.1 

'  7.94 

58.0 

26.x 

23.15 

33-0 

27.4 

27.37 

45.0 

27.6 

71-44 

6.0 

27.1 

7-74  • 

57.8 

27.x 

22.14 

32.8 

28.4 

26.83 

45.3 

28.6 

71.77 

6.2 

28.x 

7-55 

57.5 

28.x 

21.18 

32.6 

1  29.4 

26.31 

45.6 

29.6 

72.09 

6.4 

29.1 

7-34 

57.2 

29.1 

20. 2  X 

32.5 

30.4 

25.82 

45.8 

30.6 

72.45 

6.6 

30.1 

7.12 

57.0 

30.x 

19.2X 

32.3 

31.4 

25-33 

46.  z 

31.6 

72.82 

6.8 

3I.I 

6.90 

56.8 

3X.X 

18.X6 

32.1 
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CIRCUMPOLAR  STARS. 

APPAFENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1  Mean 
Solar 
Date. 

a  Ursa  Minoria. 
(Foiaris,) 

Mean 
Solar 
Date. 

51  Ceph 

ei  fHEV.) 

Mean 
Solar 
Date. 

<5Ursae  Minoris. 

Mean 
Solar 
Date. 

X  Ursae  Minoris. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Dec. 

b       m 
I    23 

0           r 
+  8846 

Dec. 

h      m 

654 

0 
+8712 

Dec. 

h       m 

18   4 

+86  36 

Dec 

fa      m 
19   20 

+88*59 

1.4 

■ 
2533 

46.1 

1.6 

s 
12.82 

6.8 

I.I 

s 
6.90 

56.8 

I.I 

■ 
78.16 

32.1 

2.4 

24.80 

46.4 

2.6 

13.22 

7.0 

2.1 

6.66 

56.5 

2.1 

77-07 

32.0 

3-3 

2423 

46.7 

3.6 

13.63 

7.2 

31 

6.42 

56.2 

3.1 

75-94 

31.8 

4-3 

23.61 

47.0 

4.6 

14.04 

7.4 

4.0 

6.18 

55.9 

4.1 

74.78 

31.6 

5.3 

22.90 

47.3 

5.6 

14-43 

7-7 

5.0 

5.96 

55.6 

5.1 

73.63 

31.4 

6.3 

22.15 

47.6 

6.6 

14.80 

7.9 

6.0 

5.74 

55.3 

6.1 

72.50 

31.1 

7-3 

21.35 

47-9 

7.6 

15.12 

8.2 

7.0 

5.56 

54.9 

7.1 

71.45 

30.8 

1     8.3 

20.52 

48.2 

8.6 

15.42 

8.5 

8.0 

5.38 

54.6 

8.1 

70.47 

30.6 

9.3 

19.71 

48.4 

9.6 

15.70 

8.8 

9.0 

5.24 

54-2 

9.1 

69-57 

30.3 

1    10.3 

18.92 

48.6 

10.6 

15.96 

9.1 

10.0 

5.11 

53.9 

10. 1 

68.72 

30.0 

1x3 

18.17 

48.8 

11.6 

16.20 

9.3 

1 1.0 

4-97 

53.6 

IZ.I 

67.94 

29.8 

12.3 

17.47 

49.0 

12.5 

16.46 

9.6 

12.0 

4.87 

53.3 

I2.I 

67.19 

29.5 

133 

16.79 

49.2 

13.5 

16.71 

9.8 

13.0 

4.74 

53.0 

13.1 

66.44 

29.3 

14.3 

16.12 

49.4 

14.5 

16.99 

lo.o 

14.0 

4.61 

52.7 

14. 1 

65.65 

29.1 

15-3 

15-45 

49.6 

15.5 

17.28 

10.3 

15.0 

4.47 

52.4 

15. 1 

64.85 

28.9 

j   16.3 

1 

14-75 

49.9 

16.5 

17.57 

10.5 

16.0 

4-33 

52.1 

16.  Z 

63-99 

28.6 

1 

!    17.3 

14.00 

50.1 

17-5 

17.86 

Z0.8 

17.0 

4.18 

51.8 

17. 1 

63.13 

28.4 

1    18.3 

13.16 

50.3 

18.5 

18.15 

Zl.I 

18.0 

4.04 

51.5 

18. 1 

62.27 

28.1 

19.3 

12.29 

50.6 

19.5 

18.42 

XI.4 

19.0 

3.91 

51.1 

19.1 

61.42 

27.9 

20.3 

11.34 

50.8 

20.5 

18.65 

11.7 

20.0 

3.80 

50.8 

20.1 

60.62 

27.6 

21.3 

10.37 

51.0 

21.5 

18.85 

12.0 

21.0 

3.74 

50.4 

21. 1 

59.89 

27.2 

22.3 

9.39 

51.1 

22.5 

19.OX 

12.4 

22.0 

3.68 

50.0 

22.1 

59.27 

26.9 

23.3 

8.42 

51.2 

23.5 

19.16 

12.7 

23.0 

3.63 

49.7 

23.1 

58.71 

26.6 

24-3 

7.48 

51.4 

24.5 

19.29 

13.0 

24.0 

3.61 

49.3 

24.Z 

58.21 

26.3 

253 

6.59 

51.5 

25-5 

19.41 

13.3 

25.0 

3.59 

49.0 

25.1 

57-75 

26.0 

1  26.3 

5-75 

51.6 

26.5 

19.55 

13.6 

26.0 

3.58 

48.7 

26.0 

57-32 

25.7 

1  27.3 

4.94 

517 

27.5 

19.68 

13.8 

27.0 

3.55 

48.4 

27.0 

56.87 

25.4 

,  28.3 

4-15 

51.9 

28.5 

19.83 

14. 1 

28.0 

3.53 

48.1 

28.0 

56.38 

25.2 

29-3 

3-35 

52.0 

29.5 

20.OZ 

14.4 

29.0 

3-49 

47.8 

29.0 

55.87 

24-9 

30.3 

2.52 

52.2 

30.5 

20.20 

14.6 

30.0 

3.43 

47.5 

30.0 

55-31 

24.7 

31.3 

1.63 

52.3 

31-5 

20.40 

14.9 

31.0 

3-39 

47.2 

31.0 

54.73 

24.4 

'32.3 

a7o 

1 

52.5 

32.5 

20.58 

15.3 

32.0 

3-35 

46.8 

32.0 

54.14 

24.1    1 

i 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Sojar 
Date. 

a  Andromedae. 

/Pegasi. 
{Algenib,) 

jSHydri. 

12  Ceti. 

Right 
Ascensioa 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

h      m 

0   3 

e          * 
+  28     31 

h      m 

0     8 

• 

+  14  37 

h      m 
0   20 

e          * 

-77  48 

h     m 
0   24 

• 

—  4  30 1 

! 

(Dec. 

30.2) 

8 

10.77  -'U 

73.4  -0.8 

8 
2.93  --" 

30.0  —0.7 

s 
27-32-  -95 

96.5  +0.7 

8 
54.04  -.« 

51.0-0.7 

Jan. 

9.2 

10.63      .13 

72.5     I.O 

2.82      .XX 

29.2      0.9 

26.40     .89 

95-5    1.3 

53.93        ." 

51.6    0.6  ' 

19.2 

10.50     .xa 

71.4     X.3 

2.71      .XO 

28.3       X.O 

25.53     .8a 

93-9    1.9 

53-83      -10 

52.2    0.5  1 

29.2 

10.39      .XX 

70.0     1.5 

2.61    .09 

27.3      X.O 

24-74     -73 

91.7    3.4 

53-73     .09 

52.6    0.5  1 

Feb. 

8.1 

10.29     '09 

68.4     X.6 

2.53     -07 

26.2       X.O 

24.06     .62 

89.1    2.8 

53.64     .08 

52.8  -o.a 

18. 1 

10.22  —.06 

66.8  -1.6 

2.47  --05 

25.2 -X.O 

23-49-  -50 

86.0  +3.2 

53-57  -06 

52.9     0.0 

28.1 

10.18  -.(» 

65.2     x.6 

2.44  -.02 

24.3  0.9 

23.06     .36 

82.7    3.5 

53-52  -.03 

52.8  -ir^^ 

Mar. 

lO.O 

10.17  +.<» 

63-7     1-5 

2.44  +.01 

23.5  0.7 

22.77     •" 

79-0    3.7 

53.51     .00 

52.5     0.4 

20.0 

10.21     .06 

62.3     x.3 

2.47     -05 

22.8     0.5 

22.63-  '.06 

75-3    3.8 

53.52  +.03 

52.0     0.6 

30.0 

10.29     .xo 

61. 1      X.I 

2.54     -09 

22.4  -0.3 

22.65+  .10 

71-4    S.8 

53-57     -07 

51.2     0.9    1 

Apr. 

9.0 

10.42  +.X5 

60.1  -0.8 

2.65  +.X3 

22.3    0.0 

22.83+  -35 

67.6  +3.8 

53.66  +.11 

50.2  +1.1 

18.9 

10.59     '^9 

59.5  -0-4 

2.80     .X7 

22.5  +0.3 

23.16    .41 

63.8    3.7 

53.79     .15 

49.0      X.4 

28.gt 

10.80     .24 

59.3     o-o 

3.00     .21 

23.0    0.6 

23.64    .55 

60.3    3-5 

53.96     .19 

47-5     1.6   , 

May 

8.9 

11.06     .37 

59-5  +0.4 

3-23     -as 

23.8      X.O 

24.26    .69 

56.9    3.3 

5417     .33 

45-8     1.7   . 

18.8 

11.35     -SO 

60.0    0.7 

3.49     .28 

24.9     x.3 

25.02     .8x 

53-9    3.8 

54.41     .36 

44.0     1.9 

28.8 

11.67  +.33 

61.0  +1.1 

3.78  +.30 

26.3+1.5 

25.88+  .9x 

51.3+3.4 

54.68  +.28 

42.1 +t.o 

June 

7.8 

12.00     .34 

62.3     x.3 

4-09     -32 

27.9     1-7 

26.83     -98 

49.1    x.9 

54.97     .30 

40.0    a.x 

17.8 

12.35      -35 

63.9     1.8 

4-42     .33 

29.8     X.9 

27.86    X.04 

47.4    x.4 

55-28     .3x 

38.0     «.! 

27.8 

12.70     .34 

65.8    a.0 

4-74     -33 

31.8      2.x 

28.93    X.06 

46.3    0.9 

55.60     .31 

35-9     a.o 

July 

7-7 

13-04     .33 

68.0    a.a 

5.06     .31 

33-9    «.i 

30.00   x.06 

45-7  +0.3 

55.91     .3x 

33-9     1.9 

17.7 

13.36  +.31 

70.3  +2.4 

5.36  +.29 

36.0+2.2 

31.06+1.03 

45-6  -0.3 

56.21  +.89 

32.1  +1.8 

27.7 

13.66     .98 

72.7    a.5 

5-65     'n 

38.2      2.1 

32.08      .97 

46.2    0.9 

56.50     .37 

30.4     1.6 

Aug. 

6.6 

13-93     -as 

75.2    a-5 

5-90     .34 

40.3     a-i 

33-02     .87 

47-3    1-4 

56.76      .35 

28.9     1.3 

16.6 

14.16     .sz 

77-7     a-5 

6.13       .21 

42.3     x.9 

3384     .75 

48.9    x.9 

56.99       .33 

27.7     1.1 

26.6 

14-35     -X7 

80.2    2.4 

6.32     .X7 

44.2     x.S 

34-53     -fit 

51.0    2.3 

57.19     .x8 

26.7    0.8 

Sept 

5-5 

14.51  +.13 

82.6  +2.3 

6.47  +.X3 

45-9  +1.6 

3507+  .45 

53-5  -a.6 

57.36  +.14 

26.1  +C.5 

15.5 

14.62     .09 

84.8      8.2 

6.58      .09 

47.4     X.4 

35-43     .37 

56.3    2.9 

57.48      .XI 

25.7  +0.3 

25-5 

14.69     .05 

86.9      2.0 

6.65      .06 

48.7    1.2 

35.60+  .08 

59-3    3-0 

57-57     -07 

25.5      0.0 

Oct. 

5.5 

14.73  +.oa 

88.8    1.7 

6.69  +.02 

49.7    0.9 

35-59-  -" 

62.4     3.x 

57-63  +.04 

25.6 -^a 

15-4 

14.73  -.oa 

90.4    1.5 

6.70  -.ox 

50.6    0.7 

35-39     -39 

65.4    3-0 

57-65     .00 

26.0     0.4 

25.4 

14.69  -.05 

91.7+1.2 

6.67  -.04 

51.2+0.5 

35.00-  .46 

68.3  -2.8 

57.64  -.03 

26.5  -0.6 

Nov. 

4-4 

14.63     .07 

92.8    x.o 

6.63    .06 

51-6    0.3 

34-46     .61 

70.9    2.4 

57.60     .05 

27.1     0.7 

14.4 

14.55     .09 

93.6    0.7 

6.55   .08 

51.7 +0.1 

33-77     -73 

73-2    2.0 

57.54     .07 

27.8     0.8 

24.4 

14.45     '" 

94-1+0-3 

6.47    .09 

51.7-0.1 

32.97     .83 

74.9    1.5 

57.46     .08 

28.6     0.8 

Dec. 

4-3 

14-33     -w 

94-3    0.0 

6.37    .10 

51.4    0-3 

32.08     .90 

76.2    0.9 

57.37     •» 

29.4     0.8    ' 

143 

14.19  -.X3 

94.2-0.3 

6.26  -.XI 

51-0-0.5 

31.14-  .94 

76.8  —0.3 

57.27  -.11 

30.2  -a.8 

24-3 

14.06     .X4 

93.7    a6 

6.14     .xa 

50.4     0.7 

30.18     .94 

76.8  +0.3 

57.16     .11 

31.0     0.7 

34-2 

13.92  -.X4 

93.0  -0.9 

6.03  -.12 

49.6  -0.8 

29*23-  .95 

76.2  +0.9 

57.05  -.11 

31.7-^7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Cassiopeiae. 

^Ceti. 

21  Cassiopeiae. 

e  Piscium. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 

Declination 
N^rth. 

Right 
Ascension. 

DecUnatioo 
North. 

h      m 

0  34 

+55  58 

h     m 
0   38 

-18    31 

h      m 
0   38 

• 

+74  26 

h      m 
0  57 

• 

+  7  30 

(Dec. 

30.2) 

s 
47.52  -.27 

83.2  -0.1 

■ 
32.30  -.12 

88.7  -0.6 

3 
59.24  -.68 

36.040.3 

■ 
43-23  -.11 

55.1  -0.7 

Jan. 

9.2 

47.24   .27 

82.8     0.6 

32.17     .la 

89.2     0.4 

58.55     .69 

36*0  -0.3 

43.12     .11 

54.4  «»y 

19.2 

46.97   .27 

81.9     x.x 

32.05     .12 

89.5  -0.1 

57.86     .67 

35.5  0.9 

43.02       .13 

53.7  0.7 

29.2 

46.71      .25 

80.6     1.6 

31.94     •" 

89.4  +0.3 

57-21    .63 

34-3    1.5 

42.89       .IX 

530  0.7 

Feb. 

8.1 

46.47       .32 

78.8    3.0 

31.83     .xo 

89.2      0.4 

56.6X    .56 

32.5    a.0 

42.78     .10 

52.3  0.6 

18. 1 

46.27  —.28 

76.7  -3.3 

31.74  -.08 

88.6  +0.7 

56.09  -.46 

303  -a.4 

42.68  —.09 

51.7-^5 

28.1 

46.12       .12 

74.3    a.4 

31.68     .05 

87.8     X.O 

55.69   .34 

27.8    3.7 

42.61    .06 

51.2  0.4 

Mar. 

lO.I 

46.02  -.06 

71.8    2.3 

31.64  -.02 

86.7    1.3 

55.42       .2X 

25.0    3.9 

42.56  -.03 

50.9    0.3 

20.x 

45-99  +.01 

69.2    2.3 

31.64  +.OX 

85.3    1.3 

55.28  -.06 

22.0    3.0 

42.54   .00 

50.7  -O.I 

30.1 

46.04     .08 

66.7     3.4 

31.67   .03 

83.8     X.7 

55.30  +.X0 

X9.0    3.9 

42.56  +.04 

50.7 +O.X 

Apr. 

9.0 

46.16 -f.x6 

64.4  -2.2 

31.74  +.09 

81.9 -fx.9 

55.48  -h.33 

16.  X  -3.8 

42.62  +.06 

50.9  -^4 

19.0 

46.35     -as 

62.4     1.9 

31.86      .X4 

79.9    a.x 

55-81     .40 

13.4    a.5 

42.72       .X3 

51^4    0.6 

29.0 

46.62     .30 

60.7     X.3 

32.01     .x8 

77.8      3.3 

56.28     .53 

II.  I      3.3 

42.87     .X7 

52.2    0.9 

May 

8.9 

46.95     .36 

59.4     ^.i 

32.21     .22 

75.5     a.3 

56.88     .65 

9.1     X.7 

43-05       .33 

53.2      x.2 

18.9 

47.34     -41 

58.6    0.6 

32.45     .as 

73-1    2.4 

57.59     .75 

7.6      x.3 

43-28       .34 

54.5     «.4 

28.9 

47.77  +.45 

58.2  -0.1 

32.71  +.28 

70,8  +3.4 

58.39  +.83 

6.6  —0.7 

43.54  +.37 

56.0+1.6 

June 

7.8 

48.23     .48 

58.4+0.4 

33-0O     .30 

68.4    2.3 

59.25     .88 

6.x -0.3 

43-82     .29 

57.6     1.8 

17.8 

48.72     .49 

59.0    0.9 

33.31     .3x 

66.2    2.3 

60.15     .91 

6.2  +0.4 

44.12   .31 

59.5     1.9 

27.8 

49.21      .49 

60.2     1.4 

3364     .3a 

64.1    2.0 

61.07     .9a 

6.9    0.9 

44.44  .3a 

61.4     X.9 

July 

7.8 

49.70     .48 

61.8     X.8 

33.96     .32 

62.2    x.7 

61.98      .90 

8.0     x.4 

44-76     .3X 

63.3     3.0 

17.7 

50.17  +.46 

63.7+3.3 

34.28  +.31 

60.6  +T.5 

62.87  +.86 

9-7  +1.9 

45.07  +.30 

65.3+1.9 

27.7 

50.62      .43 

66.1     2.5 

34.58     .29 

59.2       1.2 

63.70     .80 

TI.8    2.3 

45.37      -39 

67.2     1.8 

Aug. 

6.7 

51.03     .39 

68.7     2.8 

34.86     .27 

58.2      0.9 

64.47     '73 

14.3    a.7 

45-65      .37 

69.0     x.7 

16.6 

51.39     .34 

71.6    3.0 

35."     .84 

57.6      0.5 

65.15      .64 

17.2     3.0 

45.90   .34 

70.7     X.6 

26.6 

51.71      •89 

74-7    3.1 

35-32     .20 

57-3+^.1 

65.74     .54 

20.4    3.3 

46.13       .3X 

72.x     x.4 

Sept. 

5.6 

51.97  +.23 

77.9  +3.3 

35.50  +.16 

57-3  -o-a 

66.23  +.43 

23.8+3.5 

46.32  +.x8 

73-4  +i.a 

15.6 

52.17      .17 

81. 1    3.2 

35.65     .12 

57-7    0.5 

66.61      .32 

27.4    3.6 

46.48  .14 

74-4    0.9 

25.6 

52.32     .12 

84.3    3.a 

35.75     .08 

58.4    0.8 

66.87     .ao 

31.0    3.6 

46.60      .XX 

75.3    0.7 

Oct. 

5-5 

52.40     .06 

87.4    3.1 

35.81     .05 

59.4       X.O 

67.01  +.08 

34.7     3.6 

46.69    .07 

75.8    0.5 

15-5 

52.44  +.01 

90.4    2.9 

3584  +.01 

60.5       X.2 

67.04  -.03 

38.3    3.5 

46.75  -04 

76.2    0.3 

25-5 

52.41  -.03 

93.2  +2.7 

35.84  -.02 

61.8 -1.3 

66.95  -.X5 

41-7  +3-3 

46.77  +.01 

76.4  +CI 

Nov. 

4-4 

52.34     .10 

95.8    2.4 

35-80     .05 

63.1     X.4 

66.74     .26 

44.9     3.1 

46.77  -.ox 

76.4  -O.X 

14.4 

52.22     .14 

98.0    2.1 

35-74     -07 

64.5   1.3 

66.42     .37 

47.8     2.7 

46.74   .04 

76.2    0.3 

24.4 

52.06     .x8 

99.8    1.6 

35.66     .09 

65.8  1.3 

-  66.00     .46 

50.4     a.3 

46.69    .06 

75.8    0.4 

Dec. 

4-3 

51.86      .22 

101.2    1.2 

35.56       .XX 

67.0       x.2 

65.49     .55 

52.4     1.8 

46.62    .08 

75.4    0.5 

143 

51.63  -.25 

102. 1  +0.7 

35-45  --" 

68.x -X.O 

64.91  -.62 

54-0  +X.3 

46.54  -.09 

74.8  -0.6 

1 

a4-3 

51-37     -«7 

102.5  +0.2 

35-32     .12 

69.0    0.8 

64.26     .66 

55.0    0.7 

46.44     .xo 

74.2    0.7 

i 

34-3 

51.09  -.29 

102.4  "■0.4 

35-20  -.13 

69.7  -0.6 

63.58  -.69 

55.4+^-1 

46.32  -.12 

73.5-^-7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Andromedae. 

e>Ceti. 

38  Cassiopeiae. 

! 
V  Piscium.             1 

Mean 
Solar 
Date. 

r 

Right 
AacensioD. 

Declination 
North, 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination  i 
North,       1 

h     m 

I     4 

•        * 

+35    5 

h      m 
I    18 

0        » 

—  8  41 

h     m 
I    23 

+69  44 

h     m 
I    26 

•        '  1 

+  14  49 

(Dec. 

30.3) 

5.86  -.14 

23.6  -0.3 

s 
59.77  -•" 

73.8  -0.8 

■ 
44.58  -.47 

66.3  +0.8 

8 
6.06  —.XX 

41.2  -0.5 

Jan. 

9.2 

5.71    .15 

23.1  .0.6 

59.66     .11 

74-5    0.7 

44.10     .50 

66.7+0.3 

5.94     -w 

40.7    0.6 

19.2 

5-55     -16 

22.4    0.9 

59.53     .w 

75.1    0.5 

43-59     .51 

66.6-0.4 

5.82    .13 

40.0   0.7 

29.2 

5-39     .13 

21.4      Z.2 

59.41   '« 

75.5    0.3 

43.08     .50 

66.0     1.0 

5.69   .13 

39.2    0.8 

Feb. 

8.1 

5-24     -H 

20.1      X.4 

59.29       .X3 

75.7-0.1 

42.59     .47 

64.7     1.5 

5.57  '.xa 

38.4   0.8 

18. 1 

5.10  -.12 

18.6  -1.6 

59.18  -.10 

75.6 +0.X 

42.14  -.43 

63.0  -1.9 

5.45  -.XX 

37.6-0.8 

28.1 

4.99       .09 

17.0     1.7 

59.08       .08 

75.4    0.3 

41-75     .34 

60.9     3.3 

5-35     .09 

36.8    0.7 

Mar. 

10. 1 

4.92       .05 

15-3     1.7 

59.01      .06 

74.9    0.6 

41.45     .«5 

58.4     3*6 

5.28     .06 

36.1    0.7 

20.1 

4.88  -.OX 

13.6    1.6 

58.97  -.03 

74.2    0.8 

41.25     -u 

55.7    a-7 

5.23  -.03 

35.5     owS 

30.0 

4.89  +.<H 

I2.I      X.3 

58.97  +.01 

73.3    1.1 

41.16  -.03 

52.9    3.8 

5.22  +.OX 

35-1    0.3 

Apr. 

9.0 

4.96  +.09 

10.7  -1.3 

59.00  +.05 

72.1  +1.3 

41.20  +.09 

50.1  -3.7 

5.25  +.06 

34.9-0.1 

19.0 

5.07     .14 

9.5     1.0 

59.07     .xo 

707     1-5 

41.35       .31 

47.4     a.6 

5.33     .10 

34-9 -Hxx   j 

29.0 

5.24     .19 

8.7     0.7 

59.19     .X4 

69.1     X.7 

41.62    .33 

44.9     3.3 

5.46     .15 

35.1     0.4  1 

May 

8.9 

5-46     .34 

8.2—0.3 

59.35     .x8 

67.2     1.9 

42.01    .44 

42.8     3.0 

5.63     .19 

35-6    0.6 

18.9 

.     5.72     .a8 

8.1    0.0 

59.55       .33 

65.3     3.0 

42.50  .53 

4X.0     1.6 

5.83     .33 

36.4    0.9 

28.9 

6.02  +.33 

8.3+0.4 

59.79  +.35 

63.2 +3.X 

43.07  +.62 

39.6-1.1 

6.08  +.37 

37-5  +!-« 

June 

7.8 

6.36     .34 

9.0    0.8 

60.06     .38 

61. 1       2.x 

43.72  .67 

38.7     0.6 

6.36     .30 

38.8    1.4 

17.8 

6.71     .36 

lO.O      1.3 

60.34   .30 

58.9      3.x 

44.42   .73 

38.4  -O.X 

6.66     .3x 

40-3    1-6 

27.8 

708     .37 

II.3      1.5 

60.65     •3x 

56.8      3.0 

45.15   .74 

38.5  -H).4 

6.98     .33 

41.9     r.7 

July 

7.8 

7-45     '37 

12.9    1.8 

60.96    .31 

54.8      1.9 

45.90   .75 

39.2     0.9 

7.30     .33 

43.7     X.8 

17.7 

7.81  +.36 

14.8  +3.0 

61.27  +-3X 

52.9 +w 

46.65  +.73 

40.3  +1.4 

7.62  +.33 

45-6  +1.9 

27.7 

8.16     .34 

16.8  ■  3.3 

61.57     .30 

51.3      1.5 

47-37     .71 

41.9     1.8 

7.93     -31 

47-5    x.9 

Aug. 

6.7 

8.49     .31 

19.1     3.3 

61.86     .38 

49.9     X.3 

48.06    .67 

44.0      3.3 

8.23     .29 

49.3    x-8 

16.6 

8.79     .a8 

21.5     2.4 

62.13      .35 

48.8     x.o 

48.70    .61 

46.4     3.6 

8.51      .36 

51. 1     1.7 

26.6 

9.05     .as 

239    3.4 

62.37     .33 

48.0    0.7 

49.28     .56 

49.1      2.9 

8.76     .34 

52.8    1.6 

Sept. 

5.6 

9.28  +.ax 

26.2  +3.4 

62.58  +.19 

47.5  +0.3 

49.80  +.47 

52.1+3.1 

8.98  +.3X 

54.4  +1.4 

15.6 

9.47     '^7 

28.6     3.3 

62.75      .16 

47.3  0.0 

50.23     .39 

55.3  3.3 

9.17       .17 

55-7    1.3 

255 

9.63     .13 

30.9    a.a 

62.89       .13 

47.4  -^.3 

50.58     .31 

58.6  3.4 

9.32       .14 

56.9    I.I 

Oct. 

5-5 

9.74     .09 

330    3.x 

63.00       .09 

47.8  0.5 

50.85     .33 

62.0     3-4 

9.45       .XI 

57.9    0.9 

15.5 

9.81      .06 

35.0     X.9 

63.07       .06 

48.4  0.7 

51.02     .X3 

65.5     3.4 

9.54     -07 

58.7    0.7 

25-5 

9.85  +.03 

36.8  +X.7 

63.11   +.03 

49.3-0.9 

51.II  +.04 

68.8  +3.3 

9.59  +.04 

59.a  40-5 

Nov. 

4-4 

9.85  -.01 

38.4     1-5 

63.12       .00 

50.3  1.0 

51.10  -.05 

72.0    3.1 

9.62  +.01 

59.6    0.3 

X4.4 

9.83     .04 

39.7     i« 

63.10  —.03 

51.3  1.1 

51.00     .14 

75.0     3.8 

9.62  —.ox 

59.8  +o.r 

24.4 

9.77     .07 

40.7    0.9 

63.06       .05 

52.5      X.X 

50.81      .33 

77.7    2.5 

9.60   .04 

59.9    0.0 

Dec. 

4-3 

9.68    ;xo 

41.5    0.6 

63.00       .07 

53.6    i.x 

50.54      -31 

80.0      3.1 

9.55  .06 

59.8  -o.a 

14.3 

9.57  --M 

41.9+0.3 

62.91   —.09 

54.6-1.0 

50.19  -.38 

81.9  +X.6 

9.47  -.08 

59.5  ^3 

24-3 

9.44     'U 

42.0—0.1 

62.81     .zx 

55.6  0.9 

4978      .44 

83.2      X.X 

9.38     .xo 

59^1    0-5 

1 

34-3 

9.29  -.16 

4T.8-0.4 

62.70  -.13 

56.5-0.8 

49  32  -.49 

84.1  +0.6 

9.27  -.13 

58.5-0.6 
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Mem 

a  Eridani. 
{AcJk^Tftar,) 

0  Piscium. 

iSArietis. 

50  Cassiopeiae. 

Solar 
DatCb 

RiRbt 

Declinadoa 

Right 

Daclination 

Riicht 

Declination 

Right 

Declination 

S^mtA. 

Aaeeiiuoa 

North. 

AacensioiL 

North. 

Aacenaion. 

North, 

h     m 

• 

h     m 

• 

h     m 

0            r 

h     m 

•           r 

I  33 

-57  44 

I  40 

+  8  39 

I    49 

+  20     18 

I  54 

+71  55 

(Dec. 

30.3) 

■ 

58.29  -.S3 

70.4  -0.7 

8 

5.03  -.10 

5.4-0-6 

a 
5."  -.XX 

63.6  -0.4 

8 
51.10  -.50 

8Z.9  +x.a 

Jan. 

9.2 

57-9^    -34 

70.8  -o.a 

4.92     .IX 

4.8  0.6 

5.00     .xa 

63.  z    0.5 

50.58       .34 

82.8  fo.6 

X9.2 

57.62  .34 

70.7  •fo.4 

4.80     .la 

4-1    0-7 

4.87     .13 

62.6   0.6 

50.02       .58 

83.  z    ao 

29.2 

57.  «9     -33 

70.0    0.9 

4.68     .13 

3.5    0.7 

4.73     •X4 

6Z.9  0.8 

49.43       .58 

82.9 -cs 

Feb. 

8.2 

56.97      .31 

68.8    Z.4 

4.55      .M 

2.8    0.6 

4.59     .14 

6z.o    0.9 

48.85     ,57 

82.  z     x.x 

18.Z 

56.67  -.a8 

67.Z  +X.9 

4-43  -•" 

2.a~«.3 

4.46  -.X3 

60.Z-0.9 

48.30  -.5a 

80.7  -1.6 

a8.i 

56.41      .84 

65.0    1.4 

4-32     .09 

1.7    0-5 

4.34     •" 

59.2    0.9 

47.80     .43 

78.9    a.0 

Mar. 

10. 1 

56.19     .19 

62.4    «.7 

4.24     .07 

1-3    «.3 

4.24     .08 

58.3    0.9 

47.39     .36 

76.6    a.4 

aaz 

56.02     .14 

59.5    S.O 

4.Z8  -.04 

Z.o-o.a 

+17     .03 

57.5    0.8 

47.08    .as 

74- X    a.6 

30.0 

55.90     .08 

56.3    3.3 

4.Z6     .00 

0.9    <kO 

4.Z4  -.01 

56.8    0.7 

46.89  -.X3 

7Z.4    a.8 

Apr. 

9.0 

55.86  — bOI 

53.0+3.4 

4.Z8  +.04 

z.i+o.a 

4.15  +.<g 

56.2  -<».5 

46.82     .00 

68.6-8.8 

19.0 

55.88  +.06 

49.5    3.5 

4.24     .08 

1.5    0.5 

4.2Z     .08 

55.8  -o.a 

46.90  +.X4 

65.8     8.7 

29.0 

55-97    -IS 

45-9    3.6 

4.34     -13 

2.0    0.7 

4.31     .13 

55.7    0.0 

47.  zo     .a7 

63.Z    a.s 

May 

8.9 

56.13     .to 

42-3    S.5 

4.49     -17 

2.9     I.O 

4.47     .X7 

55.8  +0.3 

47.44     .40 

60.7    3.3 

18.9 

56.36     .96 

38.9    3.4 

4.69    .ai 

4.0    x.a 

4.66     .aa 

56.2    0.5 

47.91     .5a 

58.6    X.9 

28.9 

56.65  +.32 

35-6 +3.« 

4.92  +.85 

5.2  +1.4 

4.90  +.a5 

56.9+0.8 

48.48  +.6a 

56.9-1.5 

June 

7.8 

57.00     -37 

32.5    «-9 

5.Z8     .aS 

6.7    1.6 

5.17     as 

57.8     1.0 

49.14     .70 

55-6    X.I 

17.8 

57.40     .41 

29.8    a.5 

5-47     .30 

8.4     X.7 

5.47     .31 

59.0    x.3 

49.88     .76 

54.7    0.6 

27.8 

57-83     .45 

27.5    a.i 

5.77     -31 

ZO.I      1.8 

5.79     .3a 

60.4     1.5 

50.67     .80 

54.4  -0.1 

J«»y 

7.8 

58.29     .46 

25.7    1.6 

6.08     .31 

Z2.0     X.8 

6.Z2     .33 

62.0     X.6 

5Z.48     .8a 

54.6 -h).4 

17.7 

58.76  +.47 

24.4  +X.I 

6.40  +.31 

z  3.8 +1.8 

6.45  +.33 

63.7  +X.7 

52.3Z  +.83 

55.3  +0.9 

27.7 

59.23     .46 

23.6  +0.5 

6.71     .30 

15.6     1.8 

6.77     .3a 

65.4     1.8 

53.14     .8x 

56.4    1.4 

Aug. 

6.7 

59.68      .44 

23.3-0-1 

7.0Z     .a9 

17.3     1.7 

7-09     .30 

67.2     x.8 

53.95     -78 

58.0    x.8 

z6.6 

60. 1  z     .41 

23.7    0.6 

7.29     'V 

18.9     X.5 

7.38     .a8 

69.0     1.8 

54.71     .74 

60.0    a.a 

26.6 

60.50   .37 

24.6    x.a 

7.54     .«4 

20.4     X.3 

7.66     .a6 

70.8     1.7 

55.42     .68 

62.3    a.s 

Sept 

5.6 

60.84  +.31 

26.0  -1.7 

7.77  +.« 

21.6 +1.1 

7.90  +.a3 

72.5  +1.6 

56.06  +.61 

65.0  +a.8 

15.6 

61.Z3     .as 

28.0    a.  I 

7.96     .18 

22.7     0.9 

8.ZZ     .ao 

74.0     1.5 

56.63     .53 

68.0    3.1 

25.5 

6Z.34     .18 

30.3    a-S 

8.Z3     .X5 

23.5     0.7 

8.30     .17 

75-4    1-3 

57-"     .44 

7Z.2      3.8 

Oct. 

5-5 

61.49      .IX 

32.9    a.8 

8.26     .xa 

24.1     0.5 

8.45     .13 

76.6    x.x 

57.51     .54 

74-4    3.3 

155 

61.57  +-05 

35.8    a.9 

8.36     .09 

24.5     0.3 

8.56     .xo 

77.7    1.0 

57-81     .as 

77.8    3.4 

25-5 

6Z.59  — .oa 

38.8  -3.0 

8.43  +.06 

24.7 -h>.x 

8.65  +.07 

78.5  +0.8 

58.00  +.14 

8z.2  +3.3 

Nov. 

4-4 

61.53     .09 

41.7    «.9 

8.47  +.03 

24.6 -O.X 

8.70     .04 

79.2    0.6 

58.09  +.04 

84.5    3-a 

14.4 

6Z.4Z     .X5 

44.6    a.7 

8.49     .00 

24.5    o-a 

8.73  +.01 

79.8    0.4 

58.08  -.07 

87.6    3.0 

24.4 

61.23     •«> 

47.2    «.4 

8.47  -.03 

24.2    0.4 

8.73  -.01 

80.  z    o.a 

57-95     .x8 

90.5     8.8 

Dec 

4-3 

61.00     .35 

49.5    «.« 

8.43     .03 

23.8    0.5 

8.69     .05 

80.3+0.1 

57.72     .88 

93-1    a.4 

X4-3 

60.73  -.39 

51.3 -X.6 

8.37  -.07 

23.3-0-5 

8.63  -.07 

80.2  -O.X 

57.40  -.37 

95.4  +a.o 

a4-3 

60.43     .31 

52.7     X.I 

8.29     .09 

22.7    a6 

8.55     .09 

80.0    0.3 

56.99     -45 

97-2    1.5 

34-3 

60.10 -.34 

53.5  -0.6 

8.18  -.11 

22.  Z  -Q.7 

8.44  -.xa 

79.7  -^4 

56.50  -.sx 

98.4  +X.0 
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a  Arietis. 

f'Cett. 

I  Cassiopeiae. 

f'Ceti. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 

NffrtA, 

RiRht 

Ascension. 

Declination 

Right 
Ascension 

Declination 
North, 

Right 
AscenaioiL 

1 

DacUnatioB 
Narik. 

h     m 
2       I 

•        > 
+  22   59 

h      m 
2     7 

+    8    22 

h     m 
2    20 

+66  56 

h     m 
2   22 

• 
+    80 

(Dec. 

30-3) 

8 
30.38  -.10 

18. 1  -0.3 

8 
40.39  -.09 

30.2  -0.6 

8 

47.09  -34 

76.4+1.3 

8 
49.OX   -.09 

33.6 -«.7 

Jan. 

9.3 

30.27       .13 

17.7     0.4 

40.29     .XX 

29.5    0.6 

46.72     .39 

77.4    <»-8 

48.92       .10 

33.0    ou6 

19.2 

30.14      .14 

17.2    0.6 

40.17       .13 

28.9    0.6 

46.32     .43 

78.0+0.3 

48.80       .13 

32.3     0.6 

29.2 

30.00       .14 

16.6    0.7 

40.04       .13 

28.3    0.6 

45.88     .45 

78.0  -0.3 

48.67     ,14 

31.7     0.6 

Feb. 

8.2 

29.85     .14 

15.8     0.8 

39.90       .14 

27.7    0.6 

45-42     r45 

77.4     0.8 

48.53      .14 

31.2     0.5    1 

18.2 

29.70  -.14 

14.9  -0.9 

39.77  -.13 

27.1  -0.5 

44.98  -.4« 

76.4  -1.3 

48.39  -•X4 

30.6 -as 

28.2 

29.57     •" 

14.0    x.o 

39.65     .xa 

26.7    0.4 

44.57     .38 

74.8     1.7 

48.26     .xa 

30.2        OL4 

Mar. 

ZO.I 

29.46     .10 

13.0    x.o 

39-54     .09 

26.3    0.3 

44.22     .33 

72.9    a.x 

48.14     .xo 

29.9     O.S 

20.1 

29.38     .06 

12.0  0.9 

39.46     .06 

26.1  >-o.  I 

43.93      M 

70.7    3.4 

48.05     .08 

29.7  -0.1 

30.1 

29.34  -•« 

ZZ.2    a8 

39.41  -.03 

26.0    0.0 

43.73     .13 

68.2    a.6 

47.99 -.04 

29.6     0^ 

Apr. 

9.1 

29.34  +•<» 

ia5  -0.6 

39.40  +.0X 

26.1  +0.3 

43.63  -.04 

65.5  -t.6 

47.97     .« 

1 
29.7 -Hv«    ' 

19.0 

29.38     .07 

9.9    a4 

39.44     -06 

26.4    0.4 

43.64  +.07 

62.9    3.6 

47-99  4..04 

30.0     0.4 

29.0 

29.48     .xa 

9.6—0.3 

39.52     .10 

27.0    0.7 

43.76     .17 

60.4    3.3 

48.05     .09 

30.6     0.6 

May 

9.0 

29.62     .17 

9.5+o.x 

39.64     .15 

27.8    0.9 

43.99     .28 

58.0      3.3 

48.16    .13 

31.3     0-9 

18.9 

29.81     .ax 

9.7    0.3 

39-81     .19 

28.9     X.X 

44.32     .38 

55.9     X.9 

48.32     .x8 

32-3     x.« 

28.9 

30.04  +.85 

10.2  +0.6 

40.02  +.33 

30.0  +X.3 

44.74  +.46 

54.1 -x.6 

48.5Z  +.SX 

33.5  -K.S 

June 

7-9 

30.31     as 

10.9    0.9 

40.26     .36 

31.4     X.5 

45.25   .54 

52.7     1.2 

48.74     .«5 

34.9     XH 

X7.9 

30.61     .31 

12.0    I.I 

40.54     .38 

33.0     X.6 

45.82    .60 

51.8     0.7 

49.OX     .37 

36.4     x.6   ' 

27.8 

30.93     .S3 

13.2    1.3 

40.83     .30 

34.7     X.7 

46.44   .64 

51.3  -0.S 

49.29      .39 

38.0     x.7    j 

July 

7.8 

31.26     .33 

14.6    1.5 

4i.«4     -sx 

36.3     x.7 

47.10   .67 

51.2  +0.3 

49.60     .sx 

39.7      «.7    1 

17.8 

3159  +.S3 

16.2  +1.6 

41.45  +.31 

38.1 +X.7 

47.78  +.68 

51.6+0.7 

49.91  4".3X 

41.4 +X.7 

27.7 

31.93      .33 

17.9    1.7 

41.76     .31 

39.8     x.7 

48.46     .68 

52.5      X.I 

50.22     .31 

431      x.6    ! 

Aug. 

6.7 

32.25     .51 

19.6     X.8 

42.07     .30 

41.5     x.6 

49.14      .« 

53-8    x.5 

50.53     .30 

44-7     1.5 

16.7 

32.56     .39 

2Z.4     1.8 

42.36     .38 

43.0     X.4 

49.79     .63 

55-5    x.9 

50.82     .38 

46.a     i^ 

26.7 

32.84      .37 

23.2     1.7 

42.63     .36 

44.3     x.5 

50.41      .59 

57-5    a.a 

51.10     .36 

47-5     i-a 

Sept. 

5.6 

33.10 +.34 

24.8  +1.6 

42.87  +.33 

45-5 +X.X 

50.98  +.54 

599+8.5 

51.35  +.34 

48.6  +1.0 

15.6 

33.33     .« 

26.4     1.5 

43.09     .20 

46.5    0.9 

51.49      .49 

62.5    3.7 

51.58     .a3 

49-5     0.8 

25.6 

33-53     .18 

27.9     1.4 

43.28     .17 

47.2    0.6 

51.95      .4a 

65.4    a.9 

51.78     .19 

50.2     0.6   1 

Oct. 

5.6 

33.69     .15 

29.2     1.3 

43-44     .X4 

47.7    0-4 

52.34      -35 

68.4    3.0 

51-95     .x6 

50.6     0.3   1 

15.5 

3383     ." 

30.4     I.I 

43-57     -xi 

48.1  +0.3 

52.65     .37 

71.4    3.1 

52.10     .13 

50.9 +O.X     1 

25.5 

33.93  +.09 

3X.4  +0.9 

43.66  +.08 

48.2    0.0 

52.89  +.30 

74.6+3.1 

52.21  +.10 

50.9     0^ 

Nov. 

4-5 

34.00     .05 

32.2     0.8 

43.73     .03 

48.1  -0.1 

53.04      .XI 

77.7    3.0 

52.30     .07 

50.8  -^a 

14.4 

34.04  +.02 

32.9    0.6 

43.77  +.03 

47.9    0.3 

53.12  +.03 

80.7    3.9 

52.35     .04 

50.6     0.3 

24.4 

34.04  -.01 

33-4    0-4 

4378     .00 

47.5    0.4 

53.10  -.05 

83.5    a-7 

52.37  +.01 

50.2     0.4 

Dec. 

4-4 

34.02     .04 

33.7  +0.3 

43.76  -.03 

47.1    0.5 

53.00     .14 

86.0    3.4 

52.37  -.oa 

49.7    tt-S 

14.4 

33.97  -.07 

33.8    0.0 

43.72  -.06 

46.5  -0.6 

52.82  -.33 

88.2  +3.0 

52.33  --05 

49.x --0^6    1 

24.3 

33.89     .09 

33-8  -0.1 

43.65   .08 

45.9    0.6 

52.56     .30 

90.1     x.6 

52.27     .07 

48.5     0-6   - 

34.3 

33-79  -.XI 

33.5  "«.3 

43.56  -.10 

45.3  -^7 

52.23  -.37 

91.4 +X.I 

52.19 -.10;    47.8 -tx«  :| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

yCeti. 

aCeti. 

48  Ceph 

ei  (H.) 

CArietis. 

Mean 

Solar 
Date. 

Right 
Ascension. 

Declinatioii 
North, 

Right 
Ascension. 

Declination 
North, 

Right 

Declination 
North. 

Right 
AscensioxL 

Declination 
Nifrth, 

h     m 

2  38 

+    2   48 

h    m 
a  57 

• 

+  341 

h    m 
3      7 

•        * 

+77  21 

h     m 
3      9 

• 
+20  40 

(Dec.   30.3) 

s 
5-73  -.09 

41.9-0.8 

s 
X.79  -.07 

4Z.8-0.8 

s 
35.74-  .53 

70.0  +3.1 

s 
7-75  -.07 

22.2 -O.X 

Jan.      9-3 

5.64       .10 

41.2    0.7 

Z.7Z     .xo 

4I.O    0.7 

35.13     .« 

7Z.8     x.6 

7.68    .09 

22.0    0.8 

X9.2 

5.53     .M 

40.5    0.7 

Z.6O      .18 

40.3    0-7 

34.41     .7« 

73-2    x.x 

7.57     ." 

2Z.7    0.3 

29.2 

5-40     'U 

39.8    0.5 

Z.47     .X3 

39.7    0.6 

33.59     .83 

74-0+0.5 

7.43    .14 

2Z.3    0.4 

Feb.     8.2 

5.25    -H 

39.3    0.5 

Z.33     .14 

392    0.5 

32.73     .86 

74.2  -O.X 

7.28     .16 

20.8    0.3 

X8.2 

5.U  -.14 

38.9 -SM 

Z.z8  -.15 

38.7 -«.4 

31.85-  .86 

73.8  -^7 

7.Z2  -.x6 

20.2  -0.6 

28.2 

4-97     -n 

38.6    0.8 

1.03     .15 

38.4    o.a 

30.99     .8« 

72.9    x.3 

6.96     .x6 

Z9.6     0.6 

Mar.  10. 1 

4.84      .IS 

38.4 -0.x 

0.89     .13 

38.2  -0.1 

30.20     .73 

71.4    1.7 

6.8z     •X4 

Z8.9    0.7 

20.  z 

4-74     -09 

38.4 +0.X 

0.77    .10 

38.2    0.0 

29. 5  Z     .63 

69.4      3.x 

6.68     .IS 

Z8.3     0.6 

30.1 

4.66    .06 

38.6    0.3 

0.69    .07 

38.3 -K^-a 

28.95     .47 

67.  Z     8.5 

6.58     .08 

Z7.7    0.6 

Apr.     91 

4.62  -.OS 

39.0  +0.5 

0.63  -.03 

38.6+0.4 

28.55-  .30 

64.5 -a.7 

6.5Z  -.04 

17. 1 -0.5 

Z9.0 

4.62  +.08 

39-6    0-7 

o.6z  +.01 

39.2    0.6 

28.34-  .IS 

6Z.7    3.8 

6.49     .00 

Z6.7    0.4 

29.0 

4.67     .oy 

40.4    0.9 

0.64   .05 

39.9    0.8 

28.3Z+  .07 

58.8     8.8 

6.5  z  +.05 

Z6.4  -0.8 

May     90 

4.76   .11 

4X.5      X.X 

0.72       .10 

40.8    x.o 

28.47     .36 

56.0     8.8 

6.59     .xo 

Z6.3     0.0 

Z9.0 

4.90  .16 

42.7    1.3 

0.83     .14 

42.0      x.8 

28.82     .43 

53-3    «.6 

6.7Z     .X5 

Z6.4  +0.3 

28.9 

5.08  +.» 

44-1  +1-5 

x.oo  +.x8 

43-3  +1.4 

29.34+  -fia 

50.8  -8.3 

6.88  +.X9 

Z6.7  +0.4 

June     7-9 

5.29     .as 

45.7     X.6 

X.20      .83 

44-7    ?.5 

30.03     .77 

48.6    3.0 

7.09    -n 

Z7.2     0.6 

17.9 

5.54     .96 

47-4    x-7 

X.44      .35 

46.3    x.6 

30.86     .90 

46.8     1.6 

7.34     .ae 

Z7.9    0.8 

27.8 

5.8z    .SB 

49.1     X.8 

Z.70     .37 

48.0    1.7 

3X.8z   i.ox 

45.4    ».a 

7.62      .89 

z8.8    Z.0 

JiUy      7-8 

6.ZZ    .90 

50.9    1.8 

X.99      .39 

49.7    1.7 

32.85   X.09 

44-4    0.7 

7.92     .3X 

Z9.9    1.1 

17.8 

6.4Z  +.50 

52.6  +r.7 

2.29  +.30 

51.3  41.6 

33.96+X.X4 

43.9  -0.3 

8.23  +.3a 

2Z.Z  +1.8 

27.7 

6.72    .30 

54.3     1.6 

2.59      .30 

529     X.5 

35.Z2   X.16 

43.8  +0.8 

8.56     .33 

22.3      1.5 

Aug.     6.7 

7.02    .30 

55-8    1.5 

2.90      .30 

54-4    1-4 

36.30   X.X7 

44.3    0.7 

8.88     .33 

23.7   ».s 

X6.7 

7.31      '99 

57.2    X.3 

3-19    -"Q 

55.8    1.3 

37.47    1.15 

45.2    1.1 

9.2Z     .31 

25.0     X.3 

26.7 

7-59    •«7 

58.3    x.o 

3.48    .as 

56.9    x.o 

38.62     X.X3 

46.5    1.5 

9.5Z     .30 

26.3     1.3    ' 

SepL     5-6 

7-85  +-a5 

59-3  +0.8 

3.75  +.a6 

57-9+0.8 

39.72+X.06 

48.2  +X.9 

9.8  z  +.38 

27.5+1.3 

15.6 

8.09       .23 

59.9    0.5 

4.00     .34 

58.5    0.5 

40.75       .99 

50.3    a.3 

ZO.08     .36 

28.7     x.x 

25.6 

8.30       .90 

60.3  +0.3 

4.23      .3X 

58.9+0.3 

4Z.69       .90 

52.8    3.6 

ZO.33     .34 

29.7  1.0 

Oct      5.6 

8.48       .17 

60.5    0.0 

4.42     .x8 

59.1    0.0 

42.54       .79 

55.5    a.9 

ZO.56       .8X 

30.7  0.8 

X5.5 

8.64       .14 

60.4 -o.a 

4.59     .x6 

59.0  -0.3 

43.27       .« 

58.5    3.x 

ZO.76       .18 

31-4    0.7 

25-5 

8.76  +.11 

60.  z -0.4 

4.74  +-»3 

58.7  -0.4 

43.87+  .53 

6t.6+s.a 

ZO.93  +.16 

32.Z+0.6  j 

Nov.     4-5 

8.86     .08 

59.6    0.6 

4.85     .10 

58.3    0.6 

44.32       .38 

64.9    3.3 

ZI.08       .13 

32.6    0.5 

14-4 

8.92     .05 

59-0    0-7 

4.94     .07 

57.6    0.7 

44.62       .31 

68.2    3.3 

ZZ.I9       .09 

330    0.3 

24-4 

8.96  +.08 

58.2    0.8 

5.00     .04 

56.9    0.8 

44-75+  .05 

71.4    3.a 

ZZ.26       .06 

33.3    0.3  1 

Dec.      4«4 

8.96  -.ox 

57.4    0.8 

5.02  +.01 

56.  z    0.8 

44-71-  .13 

74.5    3.0 

ZI.30  +.aB 

33.5 +0.X   j 

X4-4 

8.94  --tH 

56.6  -0.8 

5.01  -.02 

55.3 -«-8 

44.50-  .39 

77-4  +a-7 

Z1.3Z  ~.OI 

33.5    0.0 

243 

8.89     .07 

55.8    0.8 

4.97      .05 

54.5     0.8 

44-13     -45 

80.0    3.4 

11.29     .04 

33-5  -O.X 

34-3 

8.80  -.10 

55.0-0.8 

4.90  -.08 

53.6  -0.8 

43.60-  .58 

82.1  +3.0 

ZZ.22  —.08 

33-4 -0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

aPersei. 

e  Eridani. 

^PeraeL 

7  Tauri. 

Mean 
Solar 
Data. 

Right 

Declinatioa 
North, 

Right 
Aacenaioo. 

DecUnatioo 
South. 

Right 

Declination 
North, 

Right 
Aacenaion. 

DecUnatioD 
North, 

h      m 

3  17 

• 

+49  30 

h      m 

3  28 

• 

—  9  47 

h      m 

3  35 

•        • 

+47  27 

h      m 

3  41 

•         »  ■ 

+23  47 

(Dec  30.4) 

■ 
9.38  —.11 

22.1  +1.8 

s 
Z2.23  -.07 

58.5 -X.4 

■ 
46.78  -.06 

66.7  +X.8 

a 
3X.02  -.04 

43-0 +a.x 

Jan. 

9.3 

9.25     .X5 

23.Z     0.8 

Z2.Z5     .09 

59.7    X.I 

46.67    .13 

67.7      0.9 

30.96    .08 

43.0    0.^ 

19.3 

9.08       .90 

23.7      0.4 

Z2.O4       .18 

60.8   0.9 

46.52    .17 

68.4      0.6 

30.87       .IX 

42.9-0.9 

29.3 

8.86     .83 

23.9+0.1 

ZX.9Z      .14 

6z.6    0.7 

46.32       .81 

68.8+<».8 

30-74     •X4 

42.7    0.3 

Feb. 

8.2 

8.62     .83 

23.8  -O.S 

1Z.75  .16 

62.2    0.5 

46.  ZO      .83 

68.9-0.8 

30.59     .X6 

42.3     •-4 

Z8.2 

8.38  -.85 

23.3 -«.6 

XI.59  -.17 

62.6 -«.8 

45.86  -.94 

68.5-^5 

30.42  -.17 

4Z.9-O.5    1 

28.2 

8.II       .83 

22.5     1.0 

ZZ.42    .16 

62.7   0.0 

45.61      .14 

67.8    0.8 

30.25      .17 

4Z.4     0.6 

Mar. 

Z0.2 

7.87      .88 

21.3     X.3 

ZZ.26    .15 

62.6+0.3 

45-37     .aa 

66.9    x.x 

30.08     .x6 

40.8      0.6 

saz 

7.67     .19 

Z9.8     1.6 

zz.zz     .zs 

62.  z    0.5 

4516     .X9 

65.6    x.4 

29.93     -X4 

40.1      0.7 

30.1 

7-50    .14 

z8.2    1.7 

XO.99     .IZ 

6Z.5  0.8 

44.98     .X5 

64.  Z     x.6 

29.80     .11 

39-5    0.7 

Apr. 

9.1 

7.39  -.08 

Z6.4  -1.8 

Z0.90  -.07 

60.6  +I.t 

44.86  -.10 

62.5  -x.7 

29.70  -.07 

38.8  -0.6 

Z9.0 

7-33  -.« 

Z4.5     1.8 

Z0.84  -.03 

59.4     x-3 

44.78  -.o» 

60.8    x.7 

29.65  -.<Q 

38.3    0.5 

29.0 

7-35  +.05 

Z2.7     1.8 

Z0.83  +.01 

58.0  1.5 

44.78  +.oa 

59.1     x.7 

29.65  +.08 

37.8    0.4 

May 

9.0 

7-43    .xa 

zx.'o    1.6 

Z0.87    .06 

56.4     X.7 

44.83     .09 

57.5     x.6 

29.69       .07 

37.4     0.5 

19.0 

7.58    .18 

9.4     X.5 

ZO.94     .10 

54.6  1.9 

44.95     -xs 

56.0     x.4 

29.78       .18 

37.3 -o^x 

28.9 

7.80  +.85 

8.Z  -i.a 

ZZ.07  +.13 

52.6  +8.0 

45.Z4+.88 

54.6 -x.8 

29.92  +.x6 

37.3  +0.1 

June 

7-9 

8.07     .30 

7.0    0.9 

ZZ.24    .18 

50.6      8.x 

45.38      .87 

53.5     X.O 

30.  ZZ       .81 

37.4    0.3 

17.9 

8.40    .35 

6.2    0.6 

ZZ.44      .88 

48.5      1.1 

45.68      .38 

52.7    0.7 

30.34     .a4 

37.8    a.5   , 

27.9 

8.77    .39 

5.7  -0.3 

ZZ.67     .85 

46.4      9.1 

46.02    .36 

52.2    0.4 

30.60     .98 

38.4    ow6   ! 

July 

7.8 

917    .4a 

5.6    0.0 

11.93     .a7 

44-3    a.o 

46.40   .39 

5Z.9-0.X 

30.89     .30 

39.  z     0.8 

17.8 

9.60  +.43 

5.8  -H).4 

Z2.2Z  +.88 

42.4  +1.8 

46.80  +.41 

52.0  +t>.a 

3Z.20  +.33 

40.0  +1.0 

27.8 

10.04    .44 

6.3  0.7 

Z2.50     .89 

40.6    1.6 

47-22     .43 

52.3    0.5 

31.52     .33 

4Z.0     xu> 

Aug. 

6.8 

10.49    .44 

7.2    1.0 

z2.8o    .30 

39.1     X.4 

47.65     .43 

53.0    0.8 

31.85       33 

42.0     1.1   1 

X6.7 

10.93    .44 

8.3      1.2 

13.09     .a9 

37.8     x.i 

48.08     .43 

53.9     X.O 

32.18     .33 

43.1     «.x    1 

26.7 

11.36     .4« 

9.6  1.4 

Z3.38     .as 

36.9     0.8 

48.51      .4a 

55.0      x.3 

32.50     .sa 

44.2   I.I 

Sept. 

5.7 

11.78  +.40 

ZZ.Z+1.6 

Z3.66  +.87 

36.3 -H).4 

48.9Z  +.40 

56.3 +X.4 

32.8  X  +.31 

45.3 +I.X 

15.6 

12.16     .37 

Z2.9     Z.8 

13.92     .as 

36.0    0.0 

49.30     .38 

57.8     X.6 

3311     .19 

46.3      X.O   ; 

25.6 

12.52     .34 

Z4.8     1.9 

Z4.Z6     .83 

36.2  -0.3 

49.67     .35 

59-4    x.7 

33.39     *^ 

47.3    0.9  ; 

Oct. 

5.6 

12.85      -31 

z6.8    8.0 

Z4.38      .81 

36.7    0.6 

5O.OZ       .$8 

6z.2     x.8 

3365     .as 

48.2     Ow8 

15.6 

13.14     a? 

z8.8    8.Z 

14.57     .«8 

37.5     x.o 

50.31     .a8 

63.0     X.9 

3389     -aa 

48.9     0.7   ' 

ass 

13-39  +.a3 

20.9+8.1 

Z4.74  +.15 

38.6  -x.8 

50.57  +.a5 

64.9  +X.9 

3409  +.X9 

49.6+0.6 

Nov. 

4.5 

13.60     .x8 

23.0      8.Z 

Z4.87       .Z8 

39.9     1.4 

50.80       .8X 

66.8     x.9 

34.27     .x6 

50.Z  0-5  ; 

14-5 

13.75     .13 

25.  Z      8.0 

Z4.98   .09 

414     x.5 

50.98     .16 

68.7     x.9 

34.42     .X3 

50.6  0.4  1 

a4-5 

13.86     .08 

27.  z    1.9 

Z5.05    .06 

43.0     X.6 

5Z.Z2     .xi 

70.5     x.8 

34.54     -xo 

5Z.O     ©.4    ' 

Dea 

4-4 

13.92  -^03 

28.9     X.8 

Z5.O9  +.08 

44.6     1.6 

5Z.20  +.06 

72.2     x.7 

34.62     .06 

51.4    ^z  1 

X4-4 

13.92  -^03 

30.6  +1.6 

Z5.ZO  -.01 

46.2  -1.6 

51.23    .00 

73.8  +X.5 

34.65  +.03 

5Z.6+o.a 

a4.4 

13.87     .06 

32.0  1.3 

15.07     -05 

47-7    x.4 

5Z.2Z  —.05 

75.2     I.S 

34.66  —.08 

5Z.8+OWI 

34-4 

13-76  -.13 

33.2  +1.0 

Z5.00  —.08 

49.0 -X.3 

5Z.Z3  -.IX 

76.4  +X.0 

34.62  —.06 

5X.8    0.0 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPenei. 

y  Eridani. 

yTauri. 

cTauri 

Mean 
Solar 
Data. 

Right 
Aacenaioa 

DeeUnadon 
NortK 

Right 
AscensioxL 

Declination 

SoHtk, 

.     Right 
Ascensioa 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

•        * 

h      m 

0            * 

h     m 

• 

h     m 

• 

3  47 

+31  35 

3    53 

-13  47 

4  14 

+  15    23 

4    22 

+1857 

(Dec. 

3C.4) 

8 

49.38  -.<H 

IX.2-H>.5 

8 
21. 10  -.05 

45.1  —1.6 

a 
5.02  -.ox 

7.2-0.3 

8 
45.47       •« 

28.9 -aa 

Jan. 

9-3 

49.31      .08 

II.5    0.3 

21.03      .08 

46.6     X.4 

4.98     .05 

6.9    0^4 

45.45  -.04 

28.8    0.8 

193 

49.21     .la 

11.7 +O.X 

20.93     .xa 

47.9     »•» 

4.91     .09 

6.5     0.4 

45.38       .08 

28.6      0.8 

293 

49.08     .15 

IX.8-0.1 

20.80     .X4 

48.9    0.9 

4.8X     .la 

6.1     0b4 

45.28     .xa 

28.3    0.3 

Feb. 

8.3 

48.92     .17 

1 1.6    0.3 

20.65     .x6 

49.7     0.6 

4.67     .15 

5.8     0.4 

45.15     .15 

28.x    0.3 

Z8.2 

48.73  -.19 

ZX.2-0.4 

20.48  — .X7 

50.2  -0*3 

4.51  -.!« 

5.4  -0*4 

44.99  -.17 

27.8  -0.3 

28.2 

48.54     .19 

10.7    0.6 

20.30     .X7 

50.3     0.0 

4-35     .17 

5.0     0.4 

44.82     .X7 

27.4    0.4 

Mar. 

10.2 

48.36     .z8 

zo.o    0.8 

20.13     .17 

50.2  +0,3 

4.18     .17 

4.7     0.4 

44.64     .17 

27.0    0.4 

20.2 

48.19     .16 

9.2    0.9 

19.96     .J5 

49.8     0.6 

4.02     .X5 

4-3    0.3 

44-48     .16 

26.6    0.4 

30.x 

48.05     .13 

8.3    0.9 

Z9.82      .13 

49.1    0.8 

3.88     .13 

4.0    0.3 

44.33     .14 

26.2    0.4 

Apr. 

9.1 

47.94  -.09 

7.3-0.9 

X9.71  -.10 

48.x  ^Z.! 

3.76  — .xo 

3.8— o.a 

44.2X  -.XX 

25.9-0.3 

19.x 

47.87  -.04 

6.4    a9 

X9.63     .06 

46.8     x.4 

3.68   .06 

3.6—0.1 

44.12     .07 

25.6    0.8 

29.0 

47.86  +.OX 

5.5    0.8 

19.59  -.01 

45.3     1.6 

3.65  -.ox 

3.6    0.0 

44.07  -.oa 

25.4  -O.X 

May 

9.0 

47.90     .06 

4.7    0.7 

19.60  +.03 

43.6     1.8 

3.66  +.Q3 

3.7 -HKa 

44.08  +.03 

25.3  0.0 

29.0 

47.99     .la 

4.0    0.6 

X9.66     .08 

4X.7     a.o 

3.71   .08 

4.0    0.3 

44.13     .07 

25.3  -Hj-x 

29.0 

48.13  +.17 

3.6-0*4 

19.76  +.ia 

39.6  +a.x 

3.8X  +.xa 

4.4+0.5 

44.22  +.X8 

25.5  +0.8 

June 

7.9 

48.33     .ai 

3.3  ^.a 

X9.90     .x6 

37.4    a.a 

3.96     .27 

4.9    0.6 

44.36     .x6 

25.8    0.4 

17.9 

48.56     .as 

3.2      0.0 

20.08     .90 

35.2    a.a 

4.15     .ax 

5.6    0.8 

44.55  .» 

26.2    0.5 

17.9 

48.84     .a9 

3.3  +o.a 

20.29     .a3 

32.9    a.3 

4-37     .a4 

6.4    0.9 

44.77   .94 

26.8    0.6 

Jnly 

7.9 

49.14     -sa 

3.7    0-4 

20.54     .a6 

30.8      2.1 

4.62     .96 

7.4    1.0 

4502      .87 

27.5    0.7 

17.8 

49.47  +.33 

4.2  +0.6 

20.81  +.a8 

28.7  +1.9 

4.90  +.«) 

8.4  +1.0 

45-30  +.89 

28.3  +0.8 

27.8 

49.81     .35 

4.9    0.8 

21.09     .a9 

26.9    1.7 

5.19     .30 

9.4     X.O 

45.60  .30 

29.2    0.9 

Aug. 

6.8 

50.16     .55 

5.8    0.9 

21.38     .30 

253    ».5 

5.50     -31 

10.4     X.O 

45.90     .3X 

30.0    0.9 

X6.7 

50.51     .35 

6.7    z.o 

21.68     .30 

24.0    x.x 

5.81     .3x 

1 1. 4     X.O 

46.22     .sz 

30.9    0.9 

26.7 

50.86     .34 

7.8    x.x 

21.98     .^ 

23.1  0.7 

6.12     .sz 

12.3    0.9 

46.53    .SI 

31.7    0.8 

Sept 

5.7 

51.19  +.33 

8.9 +X.  I 

22.26  +.a8 

22.5  +0,4 

6.42  +.90 

X3.I-HI.7 

46.84  +.3X 

32.5  -H).7 

15.7 

51.51     .31 

XO.O     x.x 

22.54      .87 

22.3    0.0 

6.72      .39 

13.8    0.6 

47.15     .30 

33.2    0.6 

25.6 

51.82     .a9 

ZI.I       X.I 

22.80     .25 

22.6  -0*4 

7.00      .27 

X4.3    0.5 

47.44      .88 

33.7    0.5 

Oct. 

5.6 

52.10     .87 

X2.2      X.X 

23.04      .83 

23.2     0.8 

7.26       .86 

14.7    0.3 

47.71      .87 

34-2    0.4 

X5.6 

52.36     'M 

X3.3    ».o 

23.25     .ao 

24.2     z.a 

7.51   .24 

14.9 +0.X 

47.97     .as 

^34.5    0.3 

25.6 

52.59  +.ai 

14.3  +1.0 

23.44  '♦••»7 

25.5-1.4 

7.73  +.ai 

15.0    0.0 

48.21  +.83 

34.7  +0.3 

Nov 

4-5 

52.79     .18 

15.3      1.0 

23.60     .X4 

27.x     X.7 

7.94     .19 

15.0 -0.1 

48.42       .80 

34-8  +O.X 

X4.5 

52.96     •« 

x6.2    0.9 

23-73     ." 

28.8     1.8 

8.IX      .x6 

14.8    o.a 

48.61       .17 

34.8    0.0 

«4-5 

53.09     .11 

17. 1   0.8 

2J.82     .08 

30.7     '.9 

8.25     .xa 

14.6    0.3 

48.76       .14 

34.8 -O.Z 

Dec. 

4-4 

53.18     .07 

X7.9  0.7 

23.89     .04 

32.6    X.9 

8.35     .09 

X4.^    0.3 

48.88       .10 

34-7    o-i 

14.4 

53.22  +.93 

18.6+0.6 

23.91  +.01 

34-5  -«.8 

8.42  +.05 

139  -0.3 

48.96  +.06 

34.6  -O.X 

5^4-4 

53.23  -.oa 

19.2  0.5 

23.90  -.03 

36.3     ».7 

8.45  +.01 

13-6    0.3 

49.00  +.02 

34.4    o.a 

34.4 

53.19  -.06 

19.6  +0.4 

23.85  -.06 

38.0  -X.6 

8.44  -.<« 

X3.3  -0.3 

49.00  -.02 

34.3  ^a 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Tauri. 
{Aldebaran.) 

a  Camelopardalis. 

<  Auriga. 

iiOrionia. 

Right 
Ascension. 

Declination 
North, 

Right 
AscensioiL 

Declination 
North, 

Right 
Aacensaon. 

Declination 
North, 

Right 
Aacension. 

Declination 
North, 

h      m 

4  30 

+  16    18 

h     m 

4  44 

+66  10 

h      m 

4  50 

• 

+33     0 

h     m 

458 

• 
+  15     15 

(Dec. 

30.4) 

8 
9.85       .00 

27.6-0.3 

■ 

5.15  -.05 

27.0+2.4 

a 
27.72  +.02 

28.9  40.6 

a 
50.27  +.03 

51.8-0.4    i 

Jan. 

9.4 

9.83  -.04 

27-3    0-3 

5-05    -xs 

29.2    a.  I 

27.71  -.03 

29.5   0.5 

50.27  -.02 

51-4    0.4  ; 

X9.4 

9.77   .08 

27.0    0.3 

4.85  .24 

31.I     x.7 

27.66     .08 

30.0  0.4 

50.23     .06 

51.0  0.3 

29.3 

9.67  .11 

26.7    0.3 

4-57     .3a 

32.7     1-3 

27.56       .X2 

30.4   0.3 

50.15      .10 

50.7  0.3 

Feb. 

8.3 

9.54     .«4 

26.3    0.3 

4.21     .39 

33-8    0.9 

27.42     .x6 

30.6 +O.X 

50.03     .13 

50-4     0-3 

18.3 

9.38  -.16 

26.0  -0.3 

3.79  -.43 

34-5  -H>-4 

27.25  -.x8 

30.6      0.0 

49.89  -.x6 

1 

50.1 -HWS 

28.2 

9.22     .17 

25.7    0.3 

3.34     -46 

34-7 -o-x 

27.05     .20 

30.5  -0.2 

49.72     .17 

49.8     O.S 

Mar. 

Z0.2 

9.04     .17 

25-5    0-3 

2.87     .46 

34-4    o-e 

26.85     •«> 

30.2      0.4 

49.55     -X7 

49-5    o^« 

20.2 

8.88     .z6 

25.0    0.3 

2.43     .43 

33.6    1.0 

26.65     .19 

29.7      0.5 

49.37     .»7 

49.3    o^«   : 

30.2 

8.73     .14 

24.7    0,3 

2.0X     .38 

32.4     1-4 

26.47     .X7 

29.x      0.7 

49.21     .13 

49.1    «.«  j 

Apr. 

9.1 

8.60  -.XX 

24.4-0.2 

1.66  -.38 

30.7  -1.8 

26.32  -.X4 

28.4  -0.8 

49.07  -.X3 

1 
48.9 -^>-i 

19. 1 

8.51     .07 

24.3-0.1 

1.38   .24 

28.8    a.i 

26.19     .xo 

27.6    c8 

48.96     .09 

48.8  -:0.1 

29.x 

8.46  —.03 

24.2    0.0 

i.x8    .15 

26.7    a!3 

26.12  -.05 

26.8    0.8 

48.89     .05 

48.8      CO 

May 

9.1 

8.45  +.oa 

24.2+0.1 

1.09  —.04 

24.3     2.4 

26.09     .00 

25.9    0.8 

48.85  -.ox 

48.9  +O.X 

19.0 

8.49     .06 

24.4    0.2 

z.zo  +.06 

2X.9    a.4 

26.12  +.05 

25.x    0.8 

48.87  +.04 

49-1     0-3 

29.0 

8.58  +.XX 

24.7  +0.4 

Z.2I  +.x6 

19.5  -a-3 

26.19  +.X0 

24.4-0.7 

48.93  +.08 

49.4+0.4   , 

June 

8.0 

8.71     .X5 

25.x    0.5 

1.42      .16 

X7.2    2.2 

26.32     .X5 

23.8    0.5 

49.03  .13 

49.8     0.5 

X7.9 

8.89     .19 

25.7    0.6 

1-73    .35 

X5.Z    a.i 

26.50     .90 

23.3    0.4 

49.18     .X7 

50.3     oA   ■ 

27.9 

9.10      .83 

26.4    0.7 

2.13    .43 

X3.X    X.8 

26.72     .24 

23.0    0.2 

49.37     •» 

5X.O    0.7 

July 

7-9 

9.34     -afi 

27.2    0.8 

2.60    .51 

IX.4    Z.3 

26.98     .a8 

22.9 -0.x 

49.58      .93 

51.7    0.7  1 

X7.9 

9.6X  +.a8 

28.1  -fo.9 

3.14  -i-'S? 

10.0  -1.2 

27.27  +.30 

22.8     0.0 

49.83  +.26 

52.5  +0.8 

27.8 

9.90     .99 

29.0    a9 

3.73   .61 

8.9    0.9 

27.58     .32 

22.9  +0.2 

50.  zo     .dB 

53.3     0.8 

Aug. 

6.8 

10.20     .30 

29.9    0.9 

4.37  .65 

8.2    0.6 

27.92     .34 

23.2     0.3 

50.38     .99 

54.1     a.8  1 

16.8 

10.50     .3X 

30.7    0.9 

5.03   .67 

7.8  -0.2 

28.26     .35 

23.5     0.4 

50.68     .30 

54.8     0.7 

26.8 

io.8z     .31 

31.5     0-8 

5.70     .68 

7.8  +0.2 

28.61     .35 

24.0     0.3 

50.98     .30 

55-5     ©.6  ; 

Sept. 

5-7 

1 1. 12  +.30 

32.2  +0.6 

6.39  +.68 

8.2+0.5 

28.96  +.35 

24.5  +0.5 

51.29  +.30 

56.0  +O.S 

X5-7 

11.42      .29 

32.8     0.5 

7.07     .67 

8.8    0.8 

29.31     .34 

25.0     0.6 

51.59     -30 

56.5     0.4 

25.7 

11.71     .a8 

33.3     0-4 

7-73    .63 

9.9      X.2 

29.65     .33 

25.6     0.6 

51.89     .29 

56.8     0.8 

Oct. 

5.6 

11.99     .87 

33-6    o.a 

8.36     .62 

11.2     X.5 

29.97     .32 

26.2     0.6 

52.18   .28 

56.9  +O.X 

X5.6 

12.25     -as 

33-8+0.1 

8.96     .57 

X2.8     x.7 

30.28     .30 

26.9     0.6 

52.45     .a? 

56.9     0.0 

25.6 

12.49  +.23 

33-8    0.0 

9.51  +.3a 

X4.7  +2.0 

30.57  +.28 

27.540.6 

52.71  r.25 

56.8  -o.a 

Nov. 

4.6 

12.70     .20 

33.8  -0.1 

10.01     .46 

16.8     2.2 

30.84     .25 

28.2     0.7 

52.95     -as 

56.5     0.5 

14.6 

12.89     .17 

33-6    0.2 

10.43     .39 

19. 1    a.4 

31.08       .29 

28.8     0.7 

53.16       .90 

56.2     0.4 

24-5 

13-05     .14 

33-4    0-3 

10.78     .30 

21.6    2.5 

31.29     .x8 

29.5     0.7 

53.35     .^ 

55-8      a.4 

Dec. 

4-5 

13.17     •" 

33-1,  0.3 

IX.O4       .21 

24.1     «.5 

31.45   -u 

30.2     0.7 

53.50     .X4 

55-3     OU4 

14-5 

X3.26  +.07 

32.7  -O.S 

11.20  +.11 

26.7  +2.5 

31.57  +.X0 

30.9  +0.7 

53.61  +.XO 

1 
54.9  -0.4 

24.4 

13.30  +.02 

32.4    0.3 

11.26     .oz 

29.x     2.4 

31.64  +.05 

31.6     0.6 

53.68   .05 

54.4     0.4 

34-4 

13.30  -.02 

32-1  -0.3 

II. 21  -.10 

31.5 -H.2 

31.67       .00 

32.2  +0.6 

53.71  +.0X 

54-0  -0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Aurigae. 
{Capella,) 

^  Orionis. 
{Rigel.) 

^Tauri. 

Groombridge  966. 

Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h      m 

5   9 

• 

+45  53 

h      m 

5   9 

-  8  18 

h      m 

5  19 

+  28    31 

h      m 

5  26 

+74  58 

(Dec. 

30-4) 

s 
16.95  +.04 

49-5  +1.4 

8 

43.29  +.oa 

66.1 -1.7 

8 

57-17  +-05 

23.5  +0.4 

s 
21.34+  .ox 

44.3 +a.8 

Jan. 

9-4 

16.96  -.oa 

50.8    x.a 

43.29  -.08 

67.7    1.6 

57.20    .00 

23-9    0.3 

21.27-  .14 

47.0     3.6 

19.4 

16.90     .08 

52.0      X.I 

4324     .07 

69.2     1.3 

57-17  -.05 

24.2    0.3 

21.04    .30 

49-5    a.3 

29.4 

16.79     .14 

53.0    0.9 

43.15     .10 

70.4      X.I 

57.10    .09 

24.5      0.3 

20.66    .44 

51.6      3.0 

Feb. 

8.3 

16.62     .x8 

53.7    0.6 

4303     .13 

71.5    0.9 

56.99    .13 

24.7+0.1 

20.14   .56 

53.4    1-6 

18.3 

16.42  -.32 

54-2  40.3 

42.89  -.16 

72.2  -0.6 

56.83  -.16 

24.8      0.0 

19.52-  ^65 

54.8 +X.X 

28.3 

16.18     .24 

54.4    0.0 

42.72     .17 

72.8    0.4 

56.66    .18 

24.8  -0.1 

18.82     .71 

55-6+0.6 

Mar. 

10.2 

15-93     -as 

54.2-0.3 

42.54     .18 

730-0.1 

56.47     .X9 

24.6      0.3 

18.07     -74 

55-9    0.0 

20.2 

15.68     .14 

53.8    0.6 

42.36     •x8 

73-1  40.1 

56.27     .19 

24.4      0.3 

17-32     .73 

55-6  -0.5 

30.2 

15.45     .« 

53.x    0.8 

42.19     .x6 

72.8    0.4 

56.09     .17 

24.0      0.4 

16.60     .68 

54.8      X.O 

Apr. 

9.2 

15.24  -.19 

52.2 -X.I 

42.03  -.X4 

72.3  ■K>.6 

5592  -.X5 

23-5 -:o.5 

15.94-  .6x 

53.5  -X.5 

19. 1 

15.08     .14 

51.0    X.3 

41.91     .11 

71.6    0.9 

55-79     .xa 

23.0    0.5 

15-37     .51 

51.8    x.9 

29.1 

14.96     .09 

49.7     1.4 

41.82     .07 

70.6      X.I 

55.69     .08 

22.4    0.6 

14.91      .38 

49-7    a.3 

May 

9.1 

14.89  -.03 

48.3     1.4 

41.76  -.03 

69.4    1.3 

55.64  -.03 

21.9    0.6 

14.59     .as 

47-3    a.5 

19. 1 

14.89  +.03 

46.8    X.4 

41.75  +.0X 

68.0    x.s 

55.64  +.03 

21.3     0.5 

14.42-  .10 

44.8     8.6 

29.0 

14.96  +.09 

45.4-1.4 

41.78  +.05 

66.5+1.6 

55.68  +.07 

20.8  -0.5 

14.40+  .05 

42.1-8.7 

June 

8.0 

15.08     .15 

44.0     1.3 

41.86     .10 

64.8     1.7 

55.77     ." 

20.4    0.4 

14-53     -ai 

39.3     a.7 

18.0 

15.26     .n 

42.7    x.a 

41.97      -14 

63.0    1.8 

55-92     .16 

20.1    0.3 

14.82     .35 

36.6     8.6 

27.9 

15.49     -afi 

41.5      X.I 

42.13     .17 

61. z    1.9 

56.10     .20 

19.9    0.3 

15.25     .49 

34.0    8.5 

July 

7-9 

15.77     -30 

40.5    0.9 

42.32     .«> 

59.3     1.8 

56.32     .a4 

19.8  -0.1 

15.81     .61 

31.6    a.3 

17.9 

16.09  +.34 

39.7  -0.7 

42.53  +.33 

57-5  +'-7 

56.57  +.a7 

19.7    0.0 

16.49+  .73 

29.5  -3.0 

27.9 

16.44     .37 

39- 1    0.5 

42.77      .23 

55.8     x.6 

56.85     .29 

19.8  +0.1 

17.28     .82 

27.6    X.7 

Aug. 

6.8 

16.82     .39 

38.7    0.3 

43-03     .27 

54.3  1.4 

57.16     .31 

20.0    0.3 

18.15     .90 

26.  Z      X.S 

z6.8 

17.22     .40 

38.5-0.1 

43.31     .a8 

530      X.I 

57-47     .3a 

20.2    0.3 

19.08     .96 

24.9    1.0 

26.8 

17.63     ^x 

38.5+0.1 

43.59     .a8 

52.0    0.8 

57-80     .33 

20.4    0.3 

20.07   x.ox 

24.1    0.6 

Sept. 

5.8 

18.04  +.41 

38.7  +0.3 

43.88  +.29 

51-3+0.5 

58.13  +-33 

20.7  +0.3 

21.10+X.03 

23.7-0.2 

15.7 

X8.46     .41 

39.0    0.4 

44.17     -39 

5Z.0  40.I 

58.47     .33 

21.0    0.3 

22.14   X.03 

23.7-4-0.2 

25.7 

18.87     .40 

39.5    0.6 

44.45     .a8 

51.0 -o.a 

58.80     .33 

21.2    0.3 

23.18   1.03 

24.1    0.6 

Oct 

5-7 

19-27     .39 

40.2    0.7 

44.72     .a7 

51.5    0.6 

59.12     .3a 

21.5    o.a 

24.20    I.OO 

24.9      X.O 

15.6 

19.65     .S7 

41.0    0.9 

44.99     .a6 

52.2    0.9 

59.44     .31 

21.7    o.a 

25.18     .95 

26.  Z     X.3 

25.6 

20.01  +.35 

41.9  +X.O 

45.24  +.24 

53.3 -i.a 

59-74  +-a9 

21.9+0.3 

26.11+ .88 

27.6  +1.7 

Nov. 

4.6 

20.35     -Sa 

430     I.X 

45.46     .aa 

54-7    1-5 

60.02      .37 

22.2    0.3 

26.96     .80 

29.5      8.0 

X4.6 

20.65     .s8 

44.2    x.a 

45.67     .19 

56.3    1.7 

60.27      .34 

22.4    0.8 

27.71      .69 

31.7    a.3 

24.5 

20.91     .14 

45-5    ».5 

45.84     .16 

58.1     X.8 

60.50     .ax 

22.7    a3 

28.36     .57 

34-1    a.6 

Dec. 

4-5 

21.13     .19 

46.8    x.4 

45.98     .xa 

59.9     X.9 

60.69     .X7 

23.0    0.3 

28.86     .43 

36.8    8.7 

M-5 

21.29  +.13 

48.2  +1.4 

46.08  +.08 

61.8  -1.9 

60.84  +.XS 

23.3  +0.3 

29.22+  .aB 

39-6+3.8 

245 

21.39     .07 

49.6    x.4 

46.15  +.04 

63.6    1.8 

60.94     •08 

23.6    0.3 

29.42+  .13 

42.4     3.8 

34-4 

21.43  +-OX 

51.0 +1.3 

46.17     .00 

65.4 -X.7 

6l.OO  +.Q3 

23.9+0.4 

29.45-  .05 

45-2  +3.8 

824 
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S  Orionis. 

a  Leporis. 

9  OrioQia. 

a  Columbae. 

Mean 
Solar 
Date. 

, 

1 

Right 
Ascension. 

Declination 
StmtA. 

Right 
Ascension. 

Declination 
SaiUA, 

Right 
Ascension. 

Declination 
SautA. 

Right 
Ascension. 

Declinatioo 

h      m 

0        t 

h      m 

• 

h     m 

• 

h     m 

•           r 

5  26 

—    0    22 

5  a8 

-17  53 

5  31 

-  I  15 

5  35 

-34    7, 

(Dec. 

30-4) 

a 
53.14  +.04 

25.7-1.4 

S 

i8.8x  +.03 

ft 
41.8  +3.3 

a 
7.64  +.04 

58.8  -x.4 

s 

61.91  +.0X 

43-4  -3-0 

Jan. 

9.4 

53.16     .00 

27.0    x.a 

18.81   -.03 

43-9    a.x 

7.66     .00 

60.2     x.s 

61.89  -.05 

46.3     3.7 

19.4 

53.14  -.05 

28.1     x.x 

18.76     .07 

45.9    1.8 

7.64  -.04 

61.4     x.x 

61.82     .xo 

48.8    S.4 

29.4 

53.07     .09 

29.1     0.9 

18.68       .XX 

47.6    1.5 

7.57     .08 

62.4     1.0 

61.70     .X4 

51.0    3.0 

Feb. 

8.3 

52.96     .xa 

29.9    0.7 

18.55     .14 

48.9    i.a 

7.47       .13 

63.3    0.8 

61.54     .»» 

52.8    x.6 

18.3 

52.83  -.15 

30.6  -0.6 

18.40  — .X7 

50.0  +0.9 

7.34  -.'3 

64.0  -0.6 

61.34  -.ax 

54.2 -I.S  ' 

28.3 

52.67     .17 

31.I    0.4 

Z8.22      .X9 

50.7    0.6 

7.18     .X7 

64.5    0.4 

6z.i2     .33 

55-2    0.7  ] 

Mar 

10.3 

52.50     .17 

31.4 -<>.a 

18.03      .X9 

51.1  -fO.3 

7.00     .17 

64.8  —0.3 

60.88      .34 

55.7 -0.S  ' 

20.2 

52.3a     .17 

31.5    0.0 

17.83     .X9 

51.1 -O.X 

6.83     .17 

64.9    0.0 

60.64    •a4 

55.8 +o.a 

30.2 

52.15     .x6 

31.4  +o.a 

17.64     .x8 

50.8      0.4 

6.66     .x6 

64.9  +o.a 

60.40    .93 

55.4    0.6. 

Apr. 

9.2 

52.00  -.14 

31.2+0.3 

17.46  -.x6 

50.2  -0.8 

6.50  -.X4 

64.6  +0.4 

60.18  -.31 

54.6 +X.0 

19.1 

51.87     .11 

30.7    as 

17.32     .13 

49.3     i.x 

6.37       .X3 

64.1    0.5 

59.98     .x8 

53.3     M 

29.1 

51.77     .08 

30.1    0.7 

17.20     .xo 

48.1  1.4 

6.27     .08 

63.5    0.7 

59.82      .X4 

51.7     1.8 

May 

9.1 

51.71  -.04 

29.3    0.9 

17.12    .06 

46.6    X.6 

6.21  —.04 

62.7    0.9 

59.70     .10 

49.8     S.I 

19.1 

51.69     .00 

28.4    x.o 

17.08  -.oa 

44.9    1.8 

6.18     .00 

61.7     x.x 

59.62     .05 

47-5    a.4 

29.0 

51.72  +.04 

27.3 +x.a 

17.08  +.03 

42.9-3.0 

6.20  +.04 

60.6  +X.3 

59.59  -.01 

45.0 +a.6 

Jane 

8.0 

51.78     .09 

26.1     1.3 

17.13     .07 

40.8      3.x 

6.26     .08 

59.3       1.3 

59.61  +.04 

42.3    «.? 

z8.o 

51.89     .13 

24.7    1.3 

17.22     .xa 

38.6      3.3 

6.37       .13 

58.0     X.4 

59.67     .09 

39.6    t.8 

28.0 

52.04      .16 

23.4    ^.4 

17-35     .15 

36.4      3.3 

6.51     .x6 

56.5     x.4 

59.78     .13 

36.7     3.8 

July 

7-9 

52.22      .19 

21.9    1.4 

17.52     .18 

34-2      3.3 

6.68     .X9 

55.1     1.4 

59.94     .X7 

33.9    a.7 

17.9 

52.42' +.aa 

20.5  +1.4 

17.72  +.ax 

32.0-3.1 

6.89  +.33 

53.7  +1.4 

60.13  +ax 

31.2 +a.6 

27.9 

52.66     .14 

19.2     X.3 

17.95      .34 

30.0     X.9 

7.12     .34 

52.3     ».3 

60.36     .34 

28.7    3.S 

Aug. 

6.8 

52.9X     .a6 

18.0     x.x 

18.20    .a6 

28.2     1.6 

7.37     .a6 

51.0    X.s 

60.62     .37 

26.5    a-e 

16.8 

53- 18     .97 

Z6.9    x.o 

18.47     .«7 

26.7    'x.3 

7.64     .37 

49.9     X.O 

60.90     .39 

24-7    1.7 

26.8 

53.46    .as 

16.0   0.7 

18.75     .as 

25.5     x.o 

7.91     .as 

49.1  0.7 

61.20     .30 

23.2      x.3 

Sept. 

5.8 

53.74  +.«9 

15.440.5 

19.03  +.89 

24.7  -0.6 

8.20  +.39 

48.5  +0.3 

61.51  +.31 

22.3  40.7 

15.7 

54.03     .99 

15.1+o.a 

19.32     .a9 

24.4-0.1 

8.48     .39 

48.1+0.3 

61.83     .3a 

2X.9  +0.1 

25.7 

54.32     .* 

15. 1  -^.x 

19.62      .39 

24.5  40.3 

8.77     .as 

48.2  -0.3 

62.15     .33 

22.0  -Ow4 

Oct. 

5-7 

54.60     .a8 

15.4  0.4 

19.90    .38 

25.1     0.8 

9.05      .38 

48.5    0.5 

62.46     .3X 

22.7     tJO  < 

X5.7 

54.87     .97 

16.0   0.7 

20.18      .37 

26.1     1.3 

9.33      a? 

49.1    0.7 

62.76     .99 

24.0     X.5 

25.6 

55.13  +.«5 

16.8  -x.o 

20.44  +.a5 

27.5  +1.6 

9.59  +-a5 

50.0  —1.0 

63.05  +.a7 

25.8  -3.0 

Nov. 

4.6 

55.38     .a3 

17.9    i.a 

20.68     .93 

29.2     x.9 

9.84     .33 

51.x     1.3 

63.31     .a4 

28.0     s.4 

X4.6 

55.60     .ax 

19.2    I.S 

20.90     .ao 

31.2      3.1 

10.06       .3X 

52.4     1-4 

63.54     .at 

30.6    a.;  1 

24.5 

55.80     .x8 

20.6    X.4 

21.08     .X7 

33.5    a.3 

10.26     .x8 

53.8     1.5 

63.74     .17 

33-4    a.§  i 

Dec. 

4-5 

55.96     .15 

22.0    X.5 

21.24     .X3 

35.9    a.4 

10.43     .X5 

55.4     »-5 

63.89     .X3 

36.5    3.1 

»4-5 

56.08  +.XI 

23.5-1.5 

21.35  +09 

38.3 +a.4 

10.56  +.XX 

56.9-1.5 

64.00  +.06 

39.6 -3.' 

24.5 

56. 17     .06 

25.0    1.4 

21.42  +.05 

40.7     3.3 

10.65    .07 

58.4     ^•i 

64.06  +.05 

42.6  ^o 

34.4 

56.21  +.oa 

26.3 -x.3 

21.45     .00 

42.9 +a.  I 

10.69  +.02 

60.0-1.5 

64.07  -.03 

45.5  -a-S 
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APPARENT  PUkCBS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Orionis. 

V  Orionis. 

22Camelop.  (H.) 

^  Geminomm. 

Mean 
Solar 
Dat«. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North. 

Right 
AscensioiL 

Declination 
North, 

Right 

Declination 
North. 

h     m 

5  49 

+  7  23 

h     m 
6      I 

+  14   46 

h      m 

6    7 

0        # 
+69   21 

h     m 

6  16 

•        t 
+  22    33 

(Dec. 

30.5) 

• 
44-68  +.07 

17.9-1.0 

s 
50.97  +.0B 

50.0  -0.5 

S 

48.88  +.X5 

2X.3  +3.6 

8 
53.78  +.10 

54.9  -«.i 

Jan. 

9.5 

44.72  4^oa 

17.0  0.9 

51.03  +.04 

49-5    0.5 

48.96  +.oa 

23.9    a.5 

53.86       .06 

54-9    0.0 

19.4 

44.72  -.o« 

16.2  0.8 

5X.04  -.01 

49.0    0.4 

48.92  —.10 

26.3    a.4 

53.89  +.01 

54-9    0.0 

29.4 

44.68     .06 

15.4  0.6 

51. oz     .06 

48.7    0.3 

48.76     .aa 

28.6    a.x 

53.87  -.04 

54.9+0.1 

Feb. 

8.4 

44-59    .10 

14.9  0.5 

50.93     .10 

48.4    0.3 

48.48     .33 

30.6    Z.8 

53.80       .09 

55.0      0.Z 

18.4 

44,46  -.13 

14.4-0.4 

50.8X  -.13 

48.2  -o.a 

48.  XO  —.48 

32.2  +X.4 

53.69  -.13 

55.i+<>.i 

28.3 

44-32     .15 

14.  X    0.3 

50.67     .x6 

48.0    a  I 

47.64       .48 

33.4    1.0 

53.55     .16 

55.2    0.0 

Mar. 

10.3 

44-15     .17 

13.8    o.a 

50.50     .#7 

47.9     O.X 

47-13    .5a 

34.2  ■K>.5 

53.38      .18 

55.3    0.0 

20«3 

43-97     '^7 

13.7 -o-i 

50.32     .z8 

47.8     O.X 

46.59    .54 

34-5    0.0 

53.19     .18 

55.3    0.0 

30.3 

43.80     .16 

X3.6    0.0 

50.  X5     .17 

47.7-0.1 

46.05    .53 

34.2  -0.5 

53.OX     .x8 

55.3  -O.X 

Apr. 

9.2 

43.64  -W15 

X3.7-K>.x 

49.98  -.15 

47.7    0.0 

45.54  -.49 

33.5-1.0 

52.84  -.16 

55.2 -O.X 

Z9.2 

43-50     .xa 

13.9    o.a 

49-84     .!» 

47.7    0.0 

45.08     .43 

32.3    1.4 

52.68     .14 

55.0    o.a 

29.2 

43.40     .09 

14-2    0*4 

49-73     .w 

47.7  -H).! 

44.69    .35 

30.7    1.8 

52.55     -11 

54-8     0*8 

May 

9.2 

43-33     -05 

14.6    0.6 

49.65     .06 

47.8     O.X 

44.38     .as 

28.8      8.Z 

52.46     .07 

54.6    0.8 

I9.I 

43.29  -.01 

15.X    0.7 

49.6X  -.oa 

48.0    o.a 

44.X8     .15 

26.6    a.3 

52.41  -.<0 

54.4    0.8 

29.1 

43.30  +.03 

15.8  +0.8 

49.61  +.oa 

48.2  +0.3 

44.08  -.04 

24.2  -a.4 

52.40  +.01 

54.3-0.1 

June 

8.1 

43.35     -07 

16.5    0.9 

49.66     .07 

48.5    0.3 

44.10  +..7 

21.7    a.5 

52.43     .06 

54-1    O.X 

18.0 

43.45     ." 

17.3    0.9 

49.74     ." 

48.9    0.4 

44.22     .x8 

19. 1     a.5 

52.51      .10 

54.0-0.1 

28.0 

43.58    -'S 

18.2    0.9 

49.87     .14 

49.3    0.3 

44.46     .19 

x6.6    a.5 

52.63     .X4 

53.9    0.0 

July 

8.0 

43-75    •!« 

X9.X    0.9 

5o.e3     .18 

49.8    0.5 

44.79     .38 

X4.X    a.4 

52.79     -18 

53.8    0.0 

z8.o 

43.94  4%ai 

20.1 -^0.9 

50.23  +.ai 

50.3 -H^-S 

45.22  +.47 

xx.8-a.3 

52.98  +.81 

53.8    0.0 

27.9 

44.17     .M 

2X.O     0.9 

50.45     .«4 

50.8    0.5 

45.73     .55 

9.7    a.o 

53.20      .84 

53.9    0.0 

Aug. 

6.9 

44.41     .96 

21.9     0.8 

50.70     .36 

51.3    0.5 

46.32     .6a 

7.8    X.7 

53.45     .a6 

53.9    0.0 

Z6.9 

44.68     .«7 

22.6     0.7 

50.96     .87 

5X.7    0.4 

46.97     .«7 

6.2     X.4 

53-72     .88 

53.9    0.0 

26.8 

44.95     .a8 

23.2     0.5 

51-24     .^9 

5210    0.3 

47-67     .7a 

4.9     I.I 

54.OX      .89 

53.9    0.0 

Sept. 

5-8 

45.24  +.a9 

23.6  +0.3 

51.53  +.30 

52.2  +o.a 

48.40  +.75 

4.0-0.8 

54-31  +.30 

53-8-0.1 

15.8 

45-53     .a9 

23.9 -HKx 

51.83     .30 

52.3    0.0 

49.16     .77 

3.3     0.5 

54-62     .31 

53.7    0.3 

25.8 

45.82     .S9 

23.8  -«.x 

52.X3     .30 

52.2  -aa 

49.94     .78 

3.x  -0.1 

54-93    .3a 

53.5    0.3 

Oct. 

5-7 

46.IX     .S9 

23.6  0.3 

52.44     -30 

52.0    0.3 

50.72     .76 

3.1+0.3 

55-25    .3a 

53.2    0.3 

15.7 

46.40      .89 

23.x    0.6 

52.74     .30 

5X.7    0.4 

51.49     .76 

3.6    0.6 

55.57    -sa 

52.9    ©.4 

25.7 

46.68  +.aB 

22.5-^.8 

53.03  +.^9 

51. X -0.6 

52.24  -f  .73 

4.4  -f  X.O 

55.88  +.31 

52.5-^4 

Nov. 

4-7 

46.95     .a6 

2X.6    0.9 

53.31      .97 

50.5    0.7 

52.95     .68 

5.6  1.3 

56.19    .30 

52.x    0.4 

X4.6 

47.19    .as 

20.7      X.0 

53.58     .as 

49.8    0.7 

53.60     .6a 

7.x    1.7 

56.48     .88 

51.6    0.4 

24.6 

47.41       .20 

19.6     X.Z 

53.82     .aa 

49-1    0.7 

54-19     .54 

8.9    a.o 

56.74     .a5 

5X.2    0.4 

Bee. 

4.6 

47.60     .17 

18.5     I.Z 

54.03     .19 

48.4    0.7 

54-68     .45 

XX.O     8.8 

56.97     .aa 

50.8  0.3 

14-5 

47.76  .f.14 

X7.4-X.I 

54.20  +.15 

47-7-0.7 

.    55.08 +.34 

13.3  -H.4 

57.X8  +.18 

50.5-0.3 

«4-5 

47.88     .zo 

16.3     Z.0 

54.33     ." 

47.0    0.6 

55.36     .aa 

15.8    3.5 

57-33    .13  i    50.3    o.a 

34-5 

47-95  +-05 

15.3  -0.9 

54-42  +.07 

46.5 -0.5 

55.52  +.09 

X8.4  +3.6 

57.44  +.09  1     50.2  -0.1 

1 
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} 

Mean 
Solar 
Date. 

a  Argfls. 
{Canopus,) 

y  Geminorum. 

a  Canis  Majoris. 
{Sirius,) 

e  Canis  Majoris. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
N^tk, 

Right 
Ascension. 

Declination 
SoutM. 

Right 
Ascension. 

DecUnatioo 
SimtA. 

h      m 
6   21 

0        t 

-52  38 

h      m 

63X 

• 
+  16   29 

h      m 

6  40 

• 
-16    34 

h      m 

654 

-28  49 

1 

(Dec,    30.5) 

8 

45-35  +.« 

27.1-3.6 

8 
55.26  -I-.X2 

6.4  -0.5 

8 
44.22   +.XO 

39.4  -«-5 

8 
4X.76  +.XO 

66.2—3.1 

,  Jan.       9.5 

45-33  --05 

30.6      3.4 

55.36       .07 

5.9    0.4 

44.29  +.05 

41.8     2.4 

41.84  +.05 

69.3    a^ 

1             19.4 

45-24     ." 

33-9    3.1 

55.40  +.02 

5-5    0.3 

44.31        .00 

44.1      2.2 

41.86  -.01 

72.1     a.7 

I             29.4 

45.09     .19 

36.9    2.8 

55.39  -.03 

5-2    0.2 

44.28  -.05 

46.2       1.9 

4X.83    .06 

74-7    a-4 

Feb.     8-4 

44.87     .04 

39.5    a-4 

55-34     -08 

5.0    0.1 

44.21   .09 

47.9     1-6 

41.75      -10 

77.0    «.x 

18.4 

44.60  -,7Q 

41.6 -X.9 

55.24  -.la 

4.9  -0.1 

44.10  -.13 

49.4  -«-3 

41.62  -.14 

78.9  -1-8 

28.3 

44-29     -33 

43.3     1-4 

55.10     .15 

4.9    0.0 

43.95   -16 

50.6     1.0 

41.46     .x8 

80.5     x.4 

Mar.   IO-3 

43-95     -35 

44-5    0-9 

54-95     -17 

4.9    0.0 

43.78   .18 

51.4     0.7 

41.27     .20 

81.7      I.O 

20.3 

43-59     .36 

45.1  -0.4 

54.77     .18 

4.9    0.0 

43-59     .19 

51.9-0.4 

41.06     .21 

82.5     0.6 

30.3 

43.23     .36 

45-2 +0.X 

54.59     .18 

4.9    0.0 

43.40     .19 

52.x      0.0 

40.84     .22 

82.8  -o.a 

Apr.     9.2 

42.88  -.34 

44-8  +0.7 

54.42  -.16 

4.9    0.0 

43.2X  -.x8 

52.0+0.3 

40.62  -.ax 

82.8  +Owa 

19.2 

42.55     .31 

43-9    I.I 

54.27     .14 

4.9    0.0 

•43.03     .16 

51.6  0.6 

40.42     .19 

82.3     0^6 

29.2 

42.25     .28 

42.5    1.6 

54.14       .IX 

4.9    0.0 

42.88     .X4 

50.8    0.9 

40.23     .17 

8X.5     1.0 

May      9.2 

42.00     .«3 

40.7    2.0 

5404     .08 

5.0+0.1 

42.75      .XI 

49.8       X.I 

40.08     .14 

80.3     1-4 

19. 1 

41.79     .18 

38.5    2.4 

53.98  -.04 

5.1    0.x 

42.66     .07 

48.6     X.4 

39-95     .10 

78.8     x.7 

29.1 

41.64  -.12 

35.9 +a-7 

53-96     .00 

5.2  +O.X 

42.61  -.05 

47.1  +1.6 

39.87  -.06 

77.0 +a.o  1 

June      8.1 

41.55  -.06 

33-1    a-9 

53-97  +-04 

5-3    0.2 

42.59  +.0X 

45-4     1-8 

39.82  -.03 

74-9    a-a 

x8.o 

41.51      .00 

30.1     3.1 

54.04     .08 

5-6    0.3 

42.62     .04 

43.5     1.9 

39.82  +.02 

72.6     2.4 

28.0 

41.54  +.06 

27.0    3.a 

54.  r4     .12 

5-8    0.3 

42.68     .08 

41.6    2.0 

39-85     .06 

70.2     2.S 

July      8-0 

41.63     .la 

23.8    3.a 

54.27     .15 

6.Z    0.3 

42.78       .X2 

39.6    2.0 

39.93     •» 

67.7     a.5 

xd.o 

41.78  +.17 

20.7  +3.0 

54.44  +.19 

6.4  -H).3 

42.91  +.X5 

37.6 +X.9 

40.05  +.13 

65.2  +a.4 

27.9 

41.98      .23 

17.7    a.8 

54.64     .ax 

6.6    0.2 

43.08     .18 

35-8    1.8 

40.20     .17 

62.8     8.3 

Aug.      6.9 

42.23     .28 

15.0     2.S 

54-87     .24 

6.9    a  2 

43.27     .21 

34-0    1.6 

40.38     .ao 

60.6    a.  I 

16.9 

42.53     .3a 

X2.6     2.2 

55.12     .26 

7.X+0.X 

43-49     .as 

32.5     1.4 

40.60     .33 

58.6    1.8 

26.8 

42.86     .35 

10.7     X.7 

5538     .27 

7.2    0.0 

43.73     .as 

31.3    I.' 

40.84     .as 

56.9     1.5 

Sept     5-8 

43-23  +.38 

9.2  +i.a 

55.67  +.29 

7.2-o.x 

43.99  +.27 

30.4  +0.7 

41. XI  +wa7 

55.7  +1.0 

15.8 

43-62     .40 

8.3+0.6 

55.96     .30 

7.x    0.2 

44.27      .28 

29.9+0.3 

41-39     .a9 

54-9    0.6 

25.8 

44.02     .41 

8.1  -0.1 

56.26     .31 

6.8    0.3 

44.55     .a9 

29.8  -0.1 

4X.69     .30 

54.5+0-1   ' 

Oct,      5.7 

44-43     .41 

8.5    0.7 

56.57     .31 

6.4    0.4 

44.85     .29 

30.2    0.6 

42.00     .31 

54-7 -o-S  1 

15.7 

44.83     .40 

9.5    1.3 

56.88      .31 

5.9    0.6 

45-14     -«9 

3X.0    x.o 

42.31     .31 

55.5     1.0 

25.7 

45.22  +.38 

II.X-X.9 

57.19 +.30 

5.3-0.7 

45-43  +.29 

32.3-1.4 

42.63  +.31 

56.8 -x.5 

Nov.     4-7 

45.59    .35 

13.3     a.3 

57.48      .29 

4.6    0.8 

45.72     .28 

33.9    1.8 

42.93     -so 

58.5    a-o 

Z4.6 

45.92     .31 

16. 1     2.9 

57.77     .28 

3.8    0.8 

45.98     .26 

35-9    a-i 

43-22     .28 

60.7     a-4   . 

24.6 

46.20     .25 

19-2    3.3 

58.04      .25 

3.0    0.8 

46.23     .23 

38.x    2.3 

43.49     -as 

63.2     a.7 

Dec.     4-6 

46.42     .20 

22.6     3.5 

58.27       .22 

2.2    0.8 

46.45     .20 

40.6    2.5 

43.72     .22 

66.x     a.9 

X4-5 

46.59  +-XS 

26.2  -s»6 

58.48  +.18 

X.5  -0.7 

46.64  +.17 

43.1 -«.5 

43.92  +.18 

69.X-5.0  ' 

245 

46.68  +.06 

29.8     3.6 

58.64       .14 

0.8    0.6 

46.78     .12 

45.7    a.5 

44.08     .13 

72.1     3-1 

34-5 

46.71  —.01 

33-4-35 

58.76  +.09 

0.3-0.5 

46.88  +.08* 

48.2 -«.4 

44.18  +.08 

75.2-3.0    1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

S  Geminornm. 

Piazzi  vii,  67. 

a«  Geminorum. 
{Castor,) 

Right 
Ascension. 

Declination 
StmiA. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

h     m 

7    4 

—  26    13 

h     m 

7  14 

0        * 
+  22      9 

h     m 

7  20 

+68  39 

h      m 

7  28 

+32     6 

(Dec. 

30.5) 

s 
19.40  +.11 

58.9  -3.0 

8 
8.20  +.17 

61.9-0.3 

s 
28.54  +.33 

73-6 +a.3 

s 
12.38  +.19 

31.6+0.2 

Jan. 

9-5 

19.49     .06 

61.9     2.8 

8.34       ." 

61.6-0.2 

28.80       .2X 

76.0    2.4 

12.55      .14 

31.9  0.4 

19-5 

19.53  +.01 

64.6    2.6 

8.43       .06 

61.5    0.0 

28.95  +-o8 

78.4    a.5 

12.66     .08 

32.4   0.6 

295 

19.51  -.04 

67.2     2.4 

8.47  +.OX 

61.5  +0.1 

28.97  -.04 

80.9    2.4 

12.71  +.02 

33.0  0.7 

Feb. 

8.4 

19.44      -09 

69.4     2.1 

8.45  -.04 

61.6    0.2 

28.86     .x6 

83.3    a.3 

12.70  -.04 

33.7  0.7 

18.4 

19.33  -.»3 

71.4-1.7 

8.38  -.09 

61.8 +o.a 

28.63  -.27 

85.5+2,1 

12.64  —.09 

34-4  40.7 

28.4 

19.18      .16 

73.0     1.4 

8.27     .13 

62.1    0.3 

28.30     .36 

87.5    1.8 

12.52     .13 

35.1    0.7 

Mar. 

10.3 

19.00     .19 

74.1     1.0 

8.13     .X5 

62.4    0.2 

27.89     .43 

89.0    1.4 

12.38     .16 

35.7    0.6 

20.3 

18.80       ,90 

74.9    0.6 

7.96     .17 

62.6    0.2 

27.42     .48 

90.2    0.9 

12.20     .18 

36.3    0.5 

30.3 

18.59     .ax 

75-3 -0.2 

7.78     .x8 

62.8    0.2 

26.9X     .sx 

90.8+0.4 

I2.0X       .90 

36.7    0.3 

Apr. 

9.3 

18.39  -.20 

75.4  ■H>.a 

7.60  -.17 

62.9 +0.X 

26.39  -.50 

9X.O-0.Z 

11.81  -.19 

37.040.2 

Z9.2 

18.19     .19 

75.0    0-5 

7-43     .16 

63.040.x 

25.89     .48 

90.7    0.6 

IX.62     .x8 

37.0    0.0 

29.2 

18.01     ,17 

74.3    0.9 

7.28     .X4 

63.  z    0.0 

25.42     .43 

89.9    x.o 

XX.45     .x6 

37.0-0.9 

May 

9.2 

17.86     .14 

73.2     X.2 

7.16      .XX 

63.0  -O.X 

25.01     .37 

88.7     X.4 

11.30   .13 

36.7    0.3 

19.1 

17.73     .11 

71.8    X.5 

7.07     .07 

62.9     O.X 

24.68     .29 

87.1     X.8 

XI.  19     .09 

36.3    0.4 

29.1 

17.65  -.07 

70.1 -fx. 8 

7.0X  -.04 

62.8 -O.X 

24.43  -.20 

85.x -2.x 

XX.  X2  -.05 

35.8  -0.6 

June 

8.1 

17.60  -.03 

68.2    2.0 

6.99     .00 

62.7    0.2 

24.27       .XX 

82.9  9.3 

11.08  -.01 

35.2    0.6 

18.x 

17.59  +.OX 

66.0    2.2 

7.02  +.04 

62.5    0.2 

24.21  -.OX 

80.5  2.5 

XI.09  +.03 

34.5    0.7 

28.0 

17.62     .05 

63.7    a-3 

7.08     .08 

62.3    0.2 

24.25  +.09 

77.9    a.6 

11.15      .07 

33.8    0.8 

July 

8.0 

17.69     .09 

61.4    2.4 

7.18       .12 

62.2    0.2 

24.39     .'9 

75.2    t.7 

IX.24     .xx 

33.0    0.8 

18.0 

17.80  +.13 

590+a.3 

7.31  +-I5 

62.0-0.2 

24.63  +.28 

72.6  -2.6 

11.37  +.X5 

32.2  -0.8 

28.0 

17.94     .16 

56.7    a.2 

7.48     .x8 

61.8    0.2 

24-95     .37 

69.9    2.6 

XI.54     .x8 

31-4    0-9 

Aug. 

6.9 

18.12     .19 

54.6     t.0 

7.68     .ax 

61.5    0.3 

25.36    .45 

67.4    a.5 

IX. 74       .2X 

30.5    0.9 

X6.9 

18.32     .as 

52.7    x.« 

7.90     .24 

61.2    0.3 

25.85     .5a 

65.0    2.3 

XI.96       .24 

29.6    0.9 

26.9 

18.56     .24 

51.x     x.5 

8.15      .26 

60.8    0.4 

26.40    .58 

62.8     2.x 

12.22      .97 

28.7    0.9 

Sept. 

5.9 

18.81  +.16 

49.8 +X.X 

8.42  +.28 

60.4  -0.5 

27.02  +.64 

60.9  -X.8 

12.50  +199 

27.8  -0.9 

15.8 

19.09     .a8 

49.0    0.6 

8.70     .99 

59.9    0.6 

27.68      .68 

59.2     x.5 

X2.8o    .31 

26.9    0.9 

25.8 

19-38     -SO 

48.740.x 

9.00     .3X 

59.3    0.6 

28.38      .72 

57.8      x.2 

13.12      .33 

26.0    0.9 

Oct. 

5.8 

19.68     .31 

48.9 -a4 

9-32     .3a 

58.6    0.7 

29.12      .74 

56.8   0.9 

13-46      .34 

25.1     0.9 

15-7 

19-99     .31 

49.6    0.9 

9.64     .39 

57.9    0.8 

29.87      .76 

56.x  0.5 

13.81      .35 

24.2     0.8 

25.7 

20.30  +.31 

50.8  -X.4 

9.9^  +.3a 

57.1-0.8 

30.63  +.76 

55.8  -O.X 

14.  x6  +.36 

23.4-0.8 

Nov. 

4-7 

20.61     .30 

52.5     1-9 

XO.29     .32 

56.2    0.8 

31.38      .74 

55.940.3 

14.52      .35 

22.6     0.7 

14.7 

20.90     .a8 

54-6    a-3 

XO.61     .31 

55.4    0.8 

32.11      .71 

56.4  0.7 

14.87      .34 

21.9     0.6 

24.6 

21. 27     .a6 

57.0    2.6 

10.91     .29 

54.6    0.8 

32.79     .« 

57-3    x.x 

15.21      .39 

21.4     0.4 

Dec. 

4.6 

21.42     .as 

59.7    2.8 

11.19     .27 

53-8    0.7 

33.42      .59 

58.7    x.5 

15-52      .30 

21.1      0.3 

14.6 

21.63  +.X9 

62.6  -2.9 

11.44  +-a3 

53-2  -0.6 

33-97  4-.50 

60.4  +X.8 

15.80  +.96 

20.9-0.1 

24.6 

21.79     -'4 

65.6   ^o 

11.66     .X9 

52.7    0.4 

34.42     .40 

62.4     2.1 

16.05      .92 

20.9+0.1 

34-5 

21.91  +.09 

68.6  -2.9 

XI.82  +.X4 

52.4 -0.2 

34.76  +-a8 

64.6  +2.3 

X6.24  +.X7 

21.2+0.3 
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1 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Canis  Minoris. 
{Procyon.) 

/?  Geminorum. 

^  Geminorum. 

3UrsaBMaioris{H.) 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declinatiaa 

Asceosion. 

N^h, 

Ascensioa 

North. 

Aacensioa 

North, 

Aacensioa 

North. 

h      m 

•            r 

h     in 

•         t 

h     m 

0 

h     m 

•             r 

7  34 

+  5  28 

7  39 

+  28    15 

7  47 

+  27       I 

8    a 

+  6845 

(Dec. 

30.5) 

8 
3.40  +.17 

57-3-1.5 

8 
10.99  +■» 

66.6-0.1 

8 

21.78  +.ao 

31.9 -o.a 

8 
51.87  +.43 

66.5 +8.8 

Jan. 

9.5 

3.54       ." 

55.9    1.3 

II. 16      .X4 

66.6 +0.1 

21.96     .X5 

31.9    0.0 

52.25       .31 

68.6    a.3 

19.5 

3.64     -07 

54.7       X.X 

11.28     .09 

66.8    0.3 

22.08     .xo 

32.0  +o.a 

52.50  +.19 

71.0    a.4   ; 

295 

3.68  +.oa 

53.7    0.9 

11.34  +«o3 

67.2    0.4 

22.15  +.04 

32.3    0.3 

52.62  +.06 

73-5    «.5  1 

Feb. 

8.4 

3.67  -.03 

52.8    0.8 

11.35  -oa 

67.7    0-5 

22.17  -.01 

32.7    0.5 

52.62  -.07 

76.0    S.5   ' 

18.4 

3.62  -.07 

52.1-0.6 

11.30 -.07 

68.2+0.6 

22.13  -.ofi 

33.2+0.5 

52.49  -.X9 

78.4  +«.4 

28.4 

3.53     .11 

51.6    0.4 

11.20     .la 

68.8    0.6 

22.04     .IZ 

33-7    0.5 

52.24      .89 

80.7     *.i 

Mar. 

10.3 

3.40     -H 

51-3    0.3 

ZI.06     .15 

69.4    0.5 

2I.9Z    .14 

34.3    0.5 

51.90     .38 

82.7     1.8 

20.3 

3.25      .16 

51.1-0.1 

10.90     .17 

69.9    0.5 

21.75     •«7 

34-8    0.5 

51-48     ^5 

84.3    w 

30.3 

309     .17 

51.0      CO 

10.72     .18 

70.3    0.4 

21.58     .x8 

35.2    0.4 

51.00     .49 

85.5     «-9 

Apr. 

9.3 

2.92  -.16 

51.1+0,1 

10.53  -.x8 

70.6  +o.a 

21.40  --.x8 

35.6  +0.3 

50.49  -.51 

86.2+0^5 

19.2 

2.76     .15 

51.3    o.a 

10.35     -18 

70.8  +0.1 

21.22      .X7 

35.8  +i>.i 

49.98     .50 

86.4     0.0 

29.2 

2.61      .14 

51-5    0.3 

ZO.18     .16 

70.8    0.0 

21.05      .»5 

35.9    0.0 

49.48     .48 

86.1 -O.S   1 

May 

9.2 

2.48      .XX 

51.9    0.4 

10.03     .^3 

70.7—0.1 

20.91     •Z3 

35-9 -O.X 

49.03     .43 

85.4      X.O    ^ 

19.2 

2.38     .08 

52.3    0.5 

9.92     .zo 

70.5    0.3 

20.79     .xo 

35.7    o.a 

48.62     .37 

84.2     1.4 

29.1 

2.32  -.05 

52.8  +0.6 

9.84  -.06 

70.2  -0.4 

20.71  —.06 

35.5  -0-3 

48.29  -.89 

82.6  -Z.8 

June 

8.1 

2.28  -oa 

53.4    0.6 

9.80  -.oa 

69.8    0.4 

20.66  -.03 

35.1    0.4 

48.04       .8X 

80.6      8.x     , 

18. 1 

2.28  +.oa 

54.1    0.7 

9.80  +.oa 

69.3    0.5 

20.66  +.01 

34.7    0.4 

47.88       .XX 

78.4      8.4 

28.0 

2.32     .05 

54.8    0.7 

9.84     .06 

68.8    0.6 

20.69     .05 

34-3    0.5 

47.81  -.08 

75.9     a-6 

July 

8.0 

2.38     .08 

55-5    0.7 

9.91     .zo 

68.2    a6 

20.76     .09 

33.8    0.5 

47.84  +.08 

73.2     a.7 

18.0 

2.48  +.ia 

56.2  +0.7 

10.03  +«»3 

67.6  -0.6 

20.86  +.12 

33.2  -0.6 

47.96  +.X7 

70.5  -8.8 

28.0 

2.62     .X5 

56.8    0.6 

10.18     .x6 

66.9    0.7 

21.00     .z6 

32.6    0.6 

48.17      .86 

67.7     a.8 

Aug. 

6.9 

2.78     .17 

57-4    0.5 

10.36     .Z9 

66.2    0.7 

21.17     .19 

31.9    0.7 

48.48    .34 

64.9     8.8 

16.9 

2.96     .ao 

57.8    0.4 

10.56     .sa 

65,5    0.8 

21.37     .ax 

31.2    0.8 

48.86   .4a 

62.2     8.7 

26.9 

3.17     .aa 

58.1+0.2 

10.80     .as 

64.7    0.8 

21.60     .a4 

30.4    0.8 

49.32   .49 

59-6    8.5 

Sept. 

5.9 

5^40  +.84 

58.2    0.0 

11.06  +,^7 

63.8  —0.9 

21.85  +.«6 

29.6  -0.9 

49.85  +.56 

57-1  -«-3 

15.8 

3.65     .a6 

58.1  -o.a 

11.34     .a9 

63.0    0.9 

22.13      .29 

28.7    0.9 

50.44     .6a 

54.9     a-i 

25.8 

3.92     .a8 

57.8    0.5 

11.64     -SI 

62.0    0.9 

22.42     .31 

27.7     x.o 

51.09     .67 

52.9     1.8 

Oct. 

5.8 

4.21      .39 

57.2    0.7 

11.96     .33 

61. 1      I.O 

22.74     .32 

26.7     1.0 

51.78     .71 

51.3     1.5 

15-7 

4.50     .30 

56.3    x.o 

12.30     .34 

60.1     z.o 

23.07     .33 

25.7     x.o 

52«5I     .74 

49.9     »•! 

25.7 

4.80  +.30 

55.2  -i.a 

12.64  +-34 

59.2  -0.9 

23.40  +.34 

24.7 -X.O 

53.26  +.76 

49.0  -0.8 

Nov. 

4-7 

5.10     .30 

54.0    1.4 

12.98     .34 

58.2    0.9 

23.75     .34 

23.7  1.0 

54-02     .76 

48.4  -cs 

14.7 

5-41     .a9 

52.5     X.5 

13.32     .34 

57.4  0.8 

24.09     .34 

22.7  0.9 

54-77    -74 

48.4  +0.X 

24.6 

5.69     -as 

51.0     1.6 

13.65     .3a 

56.6  . 0.7 

24.42     .3a 

21.9    0.8 

55.50     .7x 

48.7    0.6 

Dec. 

4.6 

5.96     .a6 

49.4     1.6 

13.97     .30 

56.0   0.5 

24.73     .30 

21.2     0.6 

56.19     .65 

49.5     i^  J 

14.6 

6.21  +.a3 

47.8  -1.6 

14.25  +.26 

55.6  -0.3 

25.02  +.a7 

20.6—0.5 

56.81  +.58 

50.7  +1-4 

24.6 

6.42     .X9 

46.2     1.5 

14.49     .aa 

55.3  -o.a 

25.27     .83 

20.2    0.3 

57.35     .49 

52.3     x-8  1 

1 

34-5 

6.58  +.15 

44.8-1.4 

14.69  +.17 

55.3    0.0 

25.48  +.18 

20.0-0.1 

57.79  +.38 

54.3 +2.« 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

X5  Argfts  (/)). 

vCancri. 

e  Hydrae. 

<  Ursae  Ma]oris. 

Mean 

Solar 
Date. 

RiKht 
AecenaioB. 

DeclinaUoo 

Right 
Aacenatoii. 

Declination 

North, 

Riffht 
Aacenaion. 

North, 

Right 

Declination 
North. 

1 

h     m 

8     3 

• 
—  24      0 

h      m 

8  26 

0         * 

+  20    46 

h     m 

8  41 

+    646 

h     m 

852 

+4825 

i(Dec. 

30.6) 

8 

i6.8i  +.18 

If 
48.x  -a.9 

a 
54.70  +.83 

55.2  -0.7 

a 
27.98  +.a3 

i» 
75.3  -1.5 

a 
20.83  +.33 

n 

63.9  +0.6 

Jan. 

95 

16.97     .13 

51.0    a.9 

54.91      .19 

54.6     0.5 

28.  X9    .19 

73.8     1.4 

21.14     .«7 

64.7    1.0 

19.5 

17.07     .08 

53.9    a.8 

55.07      .14 

54.2     0.3 

28.35     .14 

72.5      x.8 

21.38      .80 

65.8    x.3 

29.5 

X7.12  +.oa 

56.6    a.6 

55.17      .08 

54.0 -O.X 

28.46     .09 

71.4     1.0 

21.54     .13 

67.2     X.5 

Feb. 

8.5 

17.12  —.03 

59-1    «-3 

55-23  +.<« 

54.0 +O.X 

28.5a  +.04 

70.5      0.8 

2X.64  +.06 

68.8    X.7 

18.4 

X7.07  -,07 

61.3-8.0 

55.23  -.08 

54-2+0.3 

28.53  — ,ox 

69.8 -a6 

21.66  -.08 

70.5  +1.7 

28.4 

16.97     .XX 

63.1    1.7 

55.18    .07 

54-5    0.4 

28.50     .06 

69.4    0.4 

2X.6X      .08 

72.3    x.7 

Mar. 

X0.4 

x6  84     .15 

64.7     1-3 

55-09    .11 

54.9    0.4 

28.42     .09 

69.1-0.8 

21.49   -M 

74.0    x.6 

20.4 

16.67     .X7 

65.8     I.O 

54.96     .X4 

55.3    0.4 

28. 3X       .X8 

69.0    0.0 

21.33     .x8 

75.5    x.5 

303 

X6.49     .x8 

66.6    0.6 

54.82     .15 

55.8    0.4 

28.  x8     .14 

69.0 +O.X 

21.13      .88 

76.9      X.8 

Apr. 

9.3 

16.30  —.19 

67.1  -0.3 

54.65  -.16 

56.2  +0.4 

28.04  -'"S 

69.240.8 

20.89  -.a4 

78.0+0.9 

19.3 

X6.X2     .18 

67.2+0.1 

54.49     .16 

56.6    0.4 

27.89     ,X5 

69.4    0.3 

20.65     .84 

78.8    0.6 

29.3 

15.94     .»7 

66.9    0.5 

54.33     -15 

56.9    0-3 

27.74     -H 

69.7    0.3 

20.40     .84 

79.3+0.3 

May 

9.2 

15-77     -'5 

66.3    0.8 

54.19     'H 

57.2    0.8 

27.60     .X3 

70.1    0.4 

20.17      .88 

79.4 -O.X 

19.2 

X5.63     .13 

65.3    I.X 

54.06      .XX 

57.3    0-1 

27.48      .XX 

70.5     0-4 

19.95     .ao 

79-1    0.4 

1 

1 

29.2 

15.52  -.10 

64.x  +X.4 

53.96  -.08 

57.4 +o.i 

27.38  —.09 

7X.O+O.5 

19.77  -.X7 

78.6  -0.7 

jjune 

8.1 

15.44    .07 

62.6     X.6 

53.89     .05 

57.4    0.0 

27.31     .06 

71.5     0.5 

19.62      .X3 

77.7     X.0 

1 

i8.i 

15-38  -.04 

60.8     1.8 

53.85  -.oa 

57.4  -0.1 

27.26  -.93 

72.0    a5 

19.52     .08 

76.5    x.3 

1 

28.1 

15.36    .00 

58.9     8.0 

53-85  +.01 

57-3    0.8 

27.24     .00 

72.6    0.5 

19.47  --<H 

75.1     x.5 

|lniy 

8.1 

15.38  +.03 

56.9      8.x 

53-88     .04 

57.1    0.8 

27.25  +.03 

73.1     0.5 

19.44  +.01 

73.5    x.7 

x8.o 

15.43  +.07 

54-8 -H-i 

53.94  +.08 

56.8  -0.3 

27.29  +V06 

73.6+0-3 

19.47  +.05 

71.7 -X.9 

28.0 

15.52     .xo 

52.7    8.1 

54-03     -" 

56-4     0-4 

27.36     .09 

74.0    0.4 

19.54      .10 

69.8    8.0 

,  Aug. 

7.0 

15.64     .X5 

50.6    a.o 

54-15     .14 

56.0     0.5 

27.46       .XX 

74-4    0.3 

19.66     .X4 

67.7    8.x 

1      ** 

17.0 

15-79      17 

48.7    X.8 

54.31     .X7 

55.5     0.6 

27.59   .14 

74.6  +0.8 

19.82     .x8 

65.6      8.8 

26.9 

15.97     .ao 

47.1     X.5 

54-49     .«9 

54.8     0.7 

27.74     .X7 

74.7    0.0 

20.03     •« 

63.4      t.8 

;Sept. 

5.9 

16.18  +.M 

45.7  +'.« 

54.69  +.88 

54.0  -0.8 

27.92  +.X9 

74.6 -0.8 

20.27  +.36 

6X.2-8.8 

i 

15-9 

16.42      .85 

44.8     0.8 

54.93     .as 

53.1     i-o 

28.13       .88 

74.3      0.4 

20.55      .30 

59.0     8.8 

25.8 

16.68   .37 

44.2  40.3 

55.19     .a7 

52.1     x.x 

28.36      .84 

73-7    0.7 

20.87      .34 

56.9     8.x 

Oct. 

5.8 

16.96    .19 

44.2 -o.a 

55.47     .a9 

51.0       x.8 

28.62      .87 

73-0    0.9 

21.23      .37 

54.9     X.9 

1 

X5.8 

17.27  .31 

44.6    0.7 

55-77     .31 

49-8    X.3 

28.90      .89 

72.0    x.x 

21.62      .40 

53.0     x.8 

25.8 

17-58  +.sa 

45.5  -i.« 

56.09  +.38 

48.5  -1.3 

29.19  +.30 

70.7 -x.3 

22.03  +.48 

51.3-1.6 

Nov. 

4.7 

17.90     .3a 

46.9     x.6 

56.41     .33 

47.x     1.4 

29.50       .31 

69.3     1.5 

22.46     .44 

49.8     x.3 

1 

14.7 

18.21     .31 

48.7     8.0 

56.75     .33 

45.7    1.3 

29.82       .38 

67.7     x.6 

22.91      .45 

48.6      Z.O 

1 

24.7 

18.52     .30 

51-0    8.4 

57.08    .33 

44-4    >.3 

30.13       .31 

66.0     2.7 

23-35     .44 

47.7  0.7 

Dec. 

4-7 

18.8X     .38 

53-5    «.7 

5740    .31 

43.2    1.3 

30.44       .30 

64.3  1.7 

23.79     .43 

47-2  -0.3 

1 

14.6 

X9.O7  +.84 

56.3 -«-8 

57.70  +.89 

42.x  ^x.o 

30.73  +.88 

62.5  -1.7 

24.2  X  +.40 

47.x    0.0 

1 
1 

24.6 

19.29     .ao 

59.2    a.9 

57.98     .as 

41. 1     0.8 

31.00      .85 

60.8     x.6 

24.59     .36 

47.3+0.4 

1 

34.6 

X9.48  +.16 

62.x  -3-0 

58.21  +.18 

40.4  -0.6 

3X.23  +.ax 

59.3  -1.5 

24.92 +.31      47.9+0.8  '1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Data. 

tfi  Ursae  Majoris. 

icCancri. 

fArgtte. 

aHydrae. 

1 

Right 
Aacension. 

Declination 
North. 

Riffht 
Aacension. 

Declination 
North. 

t 

Right 

Declination 

.JSSi'«. 

Declination 

h     m 
9      I 

•        1 
+  67    32 

h     m 
9      3 

•        1 

+  11     4 

h     m 

9  14 

0        1 
-58    50 

h     m 
9   22 

-813' 

(Dec.    30.6) 

a 
35-46  +.53 

25.0  +1.4 

a 

18.94  +.25 

21.1  -1.4 

8 
25.49  +.33 

57.8-3.7 

8 

39.51  +.a5 

Z9.2  -a.4 

1  Jan.      9-6 

35-94      43 

26.7     Z.8 

19.17     -ax 

19.8    z.a 

25.78     .a5 

61.5     3.8 

39.74     .ax 

21.5     3.3 

19.6 

36-32     .Ja 

28.7    a.a 

19.35     -xC 

18.7    1.0 

25-99     .X7 

65.3     3.9 

39-93     .X7 

23.7    a.z 

29.5 

36.58       .90 

31.0    a.4 

19.49     .XX 

17.8    0.8 

26.12  4-.09 

69.2     3.8 

40.07       .X3 

25.8    a.o 

Feb.     8.5 

36.72  +.08 

33.5    a-5 

19.57     .06 

17.1    0.5 

26.  z6    .00 

73.0    ^7 

40.17     .07 

27.6    z.8 

X8.5 

36.74  -.04 

36.0  +a.5 

19.60  +.01 

16.7  -0.3 

26.12  —.06 

76.7-3.5 

40.21   +.03 

29.3  -x.5 

28.4 

36.63     .x6 

38.5    a.3 

19.59  -.<H 

16.5  -0.1 

26.OZ     .15 

80.1     3.3 

40.21  -.02 

30.6    z.a 

Mar.   10.4 

36.42     .a6 

40.9    a.3 

19.53     .07 

16.4    0.0 

25.82     .az 

83.3    3.0 

40.17     .06 

31.7     X.0 

20.4 

36.12     .34 

43.1    a.o 

19.44       xx 

16.5  +o.a 

25.58      .26 

86.  z    3.6 

40.09     .09 

32.6    0.7 

30.4 

35.74     .40 

44.9    1.6 

19.32     .13 

16.8    0.3 

25.30     .30 

88.5    a.x 

39-98       .X2 

33.2    0.5 

Apr.      9.3 

35-31  --45 

46.3  +x.a 

19.X8  -.H 

17. 1  +0.3 

24.98  --ss 

90.4-1.7 

39.85  -.X3 

33.6-0.3 

19.3 

34-85     .47 

47.2    0.7 

19.03     .X5 

17.4    0.4 

24.63     .35 

91.8    x.a 

39.72     .14 

33.7    0.0 

29.3 

34-38     .47 

47-7  -Hx-a 

18.89     .X4 

17.8    0.4 

24-27     .36 

92.8    0.7 

39.57     •X4 

33.6+0.2 

May      9.3 

33.92     .45 

47.7  -0.3 

18.75      .13 

18.2    0.4 

23.92     .35 

93.2 -o.a 

39.43     .X3 

33.3    0.4 

19.2 

3348     .41 

47.2    0.7 

18.63     .xa 

18.6    0.4 

23.57     .34 

93.x +0.3 

39-31     .za 

32.9    0.6 

29.2 

33.09  --36 

46.2  -i.a 

18.52  -.09 

19.0+0.4 

23.24  -sa 

92.5+0.8 

39.X9  -.XX 

32.2  +0.7 

June     8.2 

32.76     .30 

44.8     X.6 

18.44     .07 

19.4    0.4 

22.93     .a9 

91.4     X.3 

39.09     .09 

3X.4    0^9 

18.1 

32.49     -as 

43.0    3.0 

18.37     .04 

19.8    0.3 

22.66    .25 

89.9     1.7 

39.02     .06 

30.5     x.0 

28.1 

32.30     .15 

40.9    a.s 

18.35  -.oa 

20.1    0.3 

22.44     .ao 

87.9    t.z 

38.97     -04 

29.5       Z.X 

Jnly      8.1 

32.19  -.07 

38.5    a.5 

18.34  +.0X 

20.4    0.3 

22.26     .Z5 

85.6    a.5 

38.94  -.oa 

28.3     z.z 

x8.i 

32.16  +.OX 

35-8 -a.7 

18.37  +.<H 

20.6  +o.a 

22.13  -.zo 

83.0  +a.7 

38.94  +.OZ 

27.2 +Z.3 

28.0 

32.21     .09 

33.0    a.9 

18.42     .07 

20.8  +0.X 

22.06  -.04 

80.2    a.9 

38.96    .04 

26.0     Z.I 

Ang.     7-0 

32.34     .18 

30.1     3.0 

18.50     .zo 

ao.8    0.0 

22.06  +.Q3 

77.3    a.9 

39.0Z     .07 

24.9    X.X 

17.0 

32.56     .83 

27.1     3.0 

Z8.61     .za 

20.8  -O.X 

22.  Z2      .09 

74-3    a.9 

39.09     .xo 

23.9  0.9 

27.0 

32.85     .33 

24.1     3.0 

18.75    .« 

20.6    0.S 

22.24     .x6 

7Z.4    a.8 

39.20    .za 

23.1    0.8 

Sept.     5-9 

33.22  +.40 

2I.I>^.9 

18.91  +.z8 

20.2  -0.5 

22.44  +.33 

68.8+2.5 

39-34  +.13 

22.4 +0b5 

15.9 

33.65     .47 

18.3    a.7 

19.  II     .ax 

19.6    0.7 

22.70     .a9 

66.4    a.3 

.39.51     .x8 

22.0  -K>.a 

.      25.9 

34.16     .53 

15.6    a.5 

19.33     .83 

18.6    0.9 

23.02     .35 

64.4    x.7 

39.7X     .az 

21.9 -az 

Oct.      5.8 

34.72     .59 

13-2    a.3 

19.58     .a6 

17.9    x.x 

23.40     .4X 

62.9    z.a 

39.94     ••4 

22.2     0.4 

15.8 

35.34     -64 

iz.z    a.o 

19.84     .a8 

16.7    1.3 

23.83     .45 

62.0  +0.6 

40.Z9     .37 

22.8     0.8 

25.8 

36.01  4-.68 

9.3  -1.6 

20.14  +.30 

15.3 -X.4 

24.30  +.48 

61.7    0.0 

40.47  +.^ 

23.7 -Z.Z 

Nov.     4-8 

36.70     .70 

7.8    I.a 

20.45     .31 

13.8     x.6 

24.80     .50 

62.0  -0.7 

40.77     .3x 

25.0  1.5 

14.7 

37.42     .7a 

6.8    0.8 

20.77      -38 

12.2     X.7 

25.30     .50 

63.0     Z.3 

41.09     .3a 

26.6    z.8 

!            24.7 

38.13     -71 

6.3  -0.3 

21.09   .3a 

10.5     x.7 

25.81     .49 

64.6     Z.9 

4X.4X     .3a 

28.5      8.0 

Dec.      4-7 

38.83     .68 

6.3  +0.2 

21.41      .3X 

8.8     x.7 

26.29     .47 

66.8    3.5 

41-73     .3x 

30  6      3.3 

14-7 

39.50  +.63 

6.740.7 

21.72  +.30 

7.1  -1.6 

26.74  +.43 

69.6 -a.9 

42.03  +.30 

32.8 -a.s 

1            24.6 

40.11      .57 

7.7    I.a 

22.00     .27 

5.5     X.5 

27.13     .36 

72.7    3.3 

42.32     .87 

35.2    a.3  1 

34.6 

40.64  +.49 

9.1 +1.6 

22.26  +.24 

4.1 -1.3 

27.46  +.30 

76.2  -3.6 

42.57  +.a3 

37.5 -a.3  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

xDraconb  (H.) 

^UrssMajoris. 

6  Urue  Majoris. 

eLeonis. 

Mean 
Solar 
Date. 

RiRht 
Ascension. 

Declination 
Ni>rth. 

Right 
Ascensioa 

Declination 
North, 

Right 
Ascension. 

Declination 
NortM, 

Right 
Ascension. 

Declination 
North. 

h     m 
9    22 

+  81'   45 

h     m 

9  25 

+70  15 

h     m 

9  26 

0        t 

+52    7 

h     m 

9  40 

9        » 
+  24    13 

'(Dec.    30.6) 

s 
52.91+1.38 

64.1+1.8 

s 
38.23  +.63 

68.8  +1.4 

s 
9.27  +.39 

58.6+0.5 

s 
9.40  +.30 

68.9  -1.0 

Jan.       9-6 

54.12    1.07 

66.0    a.a 

38.80     .5a 

70.3    X.8 

9.63      -33 

59.3  0.9 

9.68     .a6 

'68.1    0.6 

19.6 

55.08     .8z 

68.4    a.5 

39.27     .41 

72.3      8.1 

9.92      .86 

60.4   1.3 

9.91     .81 

67.6    O.S 

29.5 

5576     -Sa 

71.1    a.8 

39.62     .a8 

74.6    8.4 

10.14      -xS 

61.9     X.6 

10.10     .16 

67.4  -^.t 

Feb.      8.5 

56.13+  .aa 

74.0    3.0 

39.83     .14 

77.1     8.6 

10.29     .XX 

63.6     1.8 

XO.23     .10 

67.5  +0.8 

1              18.5 

56.19-  .08 

77.0  +3.0 

39.91  +.01 

79.8  +8.7 

10.36  +.03 

65.5  +1.9 

10.30  +.05 

67.8+0.4 

1             28.4 

55-95     -38 

80.0    3.9 

39.84  -.la 

82.5     8.6 

10.35  -.05 

67.5    a.0 

10.32     .00 

68.4    0.6 

'  Mar.    10.4 

55.41      -65 

82.8    a.6 

39-66     .84 

85.0    a.5 

10.27      .11 

69.5     x.9 

10.30  -.05 

69.1    0.8 

1             20.4 

54.62     .89 

85.3    a.3 

39.36     .34 

87.4    a.a 

10.12     .17 

71.4     1.8 

10.23     -09 

69.9    0.8 

1             30.4 

53.61    X.08 

87.4     1.9 

38.97     -43 

89.5    1.9 

9.93     -ax 

73.1     x.6 

10.13     .xa 

70.7    0.8 

Apr.      9-3 

52.43-1.a2 

89.1 +1.4 

38.51  -.49 

91.2  +1.5 

9.70  -.a4 

74.5 +X.3 

10.00  -.14 

.71.6+0.8 

19-3 

51-13    1-31 

90.3    0.9 

38.00     .5a 

92.4    1.0 

9.45     .a6 

75.7     x.o 

9.86     .15 

72.4     0-7 

1             29.3 

49-76    X.36 

90.9  +0.3 

37-4^     -54 

93.2  +0.5 

9.18     .a6 

76.5     0.6 

9.71     .X5 

'73-1    0.6 

May      9-3 

48.39    '.34 

91.0 -o.a 

36.92     .53 

93-4    0.0 

8.92      .86 

76.9  +o.a 

9.56     .X5 

'73.7    O.S 

19.2 

47.05   i.aS 

90.5    0.8 

36.41     .50 

93.2  -0.5 

8.67     .24 

76.9  -o.a 

9.42     .14 

•74.1     0.4 

29.2 

45.79-1.18 

89.4  -'-3 

35.93  -.45 

92.4  -1.0 

8.44  -.81 

76.6—0.5 

9.29  -.X8 

74.440.8 

June      8.2 

44.66   1.05 

87.8    1.8 

35-50     -39 

91.2      1.4 

8.24       .18 

75.9    a9 

9.18     .10 

74.5  +0.1 

18. 1 

43.68     .88 

85.8    a.a 

35-14     -38 

89.5     X.9 

8.09      .14 

74.8     x.a 

9.09     .07 

74.5  -0.x 

28.1 

42.89     .69 

83.4    a.6 

34.85      .84 

87.5      8.8 

7-97     -xo 

73.4    X.5 

9.03     .OS 

74.4    0.8 

July      8.1 

42.29     -49 

80.6    a.9 

34.65      .16 

85.1      8.5 

7.90    .OS 

71.7     1.8 

8.99  -.02 

74.1    •.4 

18.1 

4X.92-  .87 

77.5  -S.a 

34.53  -.07 

82.4  -8.8 

7.87  -.01 

69.8-8.0 

8.98  +.01 

73.6^3 

28.0 

41.76-  .04 

74.2    3.3 

34.51  +.oa 

79.5  3.0 

7.88  +.04 

67.7      8.8 

9.00     .03 

73.0    0.7 

Aug.     7-0 

41.83+  .19 

70.8    3.4 

34-58     .XX 

76.5     3.x 

7.95     .09 

65.4      8.4 

9.05     .06 

72.2    c8 

17.0 

42.13     -41 

67.3    3.5 

34-73     .80 

73-4     3.8 

8.06     .14 

63.0      8.5 

9.13     .09 

71.3    1.0 

27.0 

42.65      .63 

63.9    3.4 

34.98     .89 

70.2     3.8 

8.22      .18 

60.5     8.5 

9.23     .xa 

70.2    1.1 

Sept     5.9 

43.39+  .85 

60.5  -3.3 

35.32  +.38 

67.0  -3.1 

8.43  +«a3 

57.9 -«.6 

9.37  +-X5 

69.0  -1.3 

15.9 

44-33   1.05 

57.2    S-a 

35.74     -46 

63.9    3.0 

8.68     .87 

55.4    a-5 

9.54    -xg 

67.6    1.4 

25-9 

45.46  x.ai 

54.2    a.9 

36.25     .54 

6z.o    8.8 

8.98     .38 

52.9    a-5 

9.74     .« 

66.x     Z.6 

Oct      5-8 

46.76   1.37 

51.4    a.6 

36.82     .61 

58.3     8.6 

9.31     -96 

50.4    8.4 

9.98     .85 

64.5    X.7 

15.8 

48.22   z.sz 

49.0    a.a 

37.47     .68 

55-8    8.3 

9.69     .40 

48.x    a.8 

XO.24      .88 

62.8     1.8 

25.8 

49.8o+i.6a 

46.9  -1.8 

38.17 +.73 

53.7  -x-9 

10.10 +.43 

46.0  -8.0 

X0.53  +.30 

6X.0-Z.8 

Nov.     4-8 

51.48   X.70 

45.3    1.3 

38.92     .77 

51.9     X.5 

10.55     .45 

44.1     1.7 

X0.85    .3a 

59.1     X.8 

'             14.7 

53.21   1.73 

44.3    0.8 

39-71     -79 

50.6   I.I 

11.01     .47 

42.6    1.4 

XX.I8    .34 

57.3     1.8 

,             247 

54-97   X.73 

43.7  -0.3 

40.50    .79 

49.8  -  0.6 

11.49     .47 

41.4    1.0 

11.53    -SS 

55.6     1.7 

Dec.      4-7 

56.69   1.67 

43.8  +o.a 

41.29    .77 

49.5     0.0 

11.96     .47 

40.5    0.6 

11.88     .35 

54-0    x.5 

14.7 

58.34+»-57 

44.4+0.9 

42.05  +.73 

49.7  -H).5 

12.42  +.44 

40.x  -o.a 

12.22  +.33 

52.5  -1.3 

24.9 

59.86   1.41 

45-5     M 

42.76    .67 

50.5      I.O 

12.85     .40 

40.1+0.3 

12.55      .3X 

51-3    X.1 

34-6 

61.19+1.23 

47.2  +a.o 

43.39  +.59 

51.8+1.5 

13.24  +.36 

40.6  +0.7 

12.84. +.a8 

50.3-0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date 

'  /uLeonis. 

a  Leonis. 
(Reguius.) 

32  Ursae  Majoris. 

yi  Leonis. 

Right 
Asceasion. 

Declination 
North, 

Right 
Ascensioa 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declinatloii 
North. 

h      m 

9  47 

e 
+  26    28 

h      m 

10   3 

• 
+  12    27 

h      m 
10    10 

+65  36 

h      m 
10    14 

• 
+  20    20  j 

(Doc. 

30.6) 

8 

3-47  +.31 

44.4  ^.9 

s 
1.62  +.29 

28.6  -X.6 

8, 
45.78  +.58 

22.0  +0.6 

8 

26.30  +.SX 

56.0  —1-3 

Jan. 

9.6 

3.75     .a6 

43.7     0.6 

1.89     .26 

27.1     X.4 

46.33       .51 

22.9    x.x 

26.59     .28 

54.9     x-o 

19.6 

3-99     -M 

43-3  ^-^ 

2.13     .22 

25.9     x.x 

46.81        .43 

24.2     x.6 

26.85     .24 

54-0    0.7 

29.6 

4.19     .17 

43-2+0.1 

2.32     .X7 

24.9    0,8 

47.20       .33 

26.0      2.0 

27.06     .X9 

53.4    o*4 

Feb. 

8.5 

4.33     .11 

43-4    0.3 

2.47       .X2 

24.2    0.6 

47.48     .«3 

28.2  2.3 

27.23     .X4 

53.2 -owl 

18.5 

4.4X  +.06 

43.8  +0.6 

2.56  +.07 

23.8  -0.3 

47.65  +." 

30.7 +«•  5 

27.34  +.08 

53.2  +o.a 

28.5 

4.44     .00 

44.5  , 0.8 

2.61  +.02 

23.6 -O.X 

47.71  +.01 

33.3    a.6 

27.40  +.04 

53.5     0.4 

Mar. 

10.5 

4.42  -.05 

45.4    0.9 

2.60  -.02 

23.6+0.1 

47.67  -.09 

35.9    a.6 

27.41  -.01 

54.0     Ou6 

20.4 

4.36     .08 

46.3    0.9 

2.56      .06 

23.9  0.3 

47.52     .18 

38.4    2.5 

27.37      .05 

54.7     ^7 

30.4 

4.26     .11 

47.2    x.o 

2.49       .09 

24.2  0.4 

47.29      .26 

40.8    2.2 

27.30     .08 

55.4     ^ 

Apr. 

9.4 

4-13  --13 

48.2  +0.9 

2.39  -." 

24.7  +0.5 

46.98  -.33 

42.9  +1.9 

27.21  -.XX 

56.3+0^ 

193 

3.99     .15 

49. 1    0.8 

2.27       .13 

25.2  0.5 

46.62     .37 

44.6    x.6 

27.09       .X2 

57-1    ©-^ 

293 

3-84     .15 

49-8    0.7 

2.14     -^3 

25.8   0.6 

46.23     .40 

45.9    1.1 

26.96     .X3 

57.9    •.? 

May 

9-3 

3-69    .15 

50.5    0.6 

2.0Z      .XS 

26.3    0.6 

45.81      .4X 

46.8    0.6 

26.83    .13 

58.6    Ow6 

19.3 

3-54     -H 

5I.O    0.4 

Z.89      .X2 

26.9    0.5 

45.40     .41 

47.2 +O.X 

26.69    '^l 

59-2    0.6 

29.2 

3.41  -•»3 

51.3 +o.« 

1.77  -.XX 

27.4 -H>.5 

45.00  -.39 

47.1-^4 

26.57  -.X2 

59.7  +OW4 

June 

8.2 

3.29    .11 

51.4    0.0 

1.66     .xo 

27.8    0.4 

44.62     .36 

46.5   0.8 

26.46       .XX 

60.1     ObS 

18.2 

3.20    .08 

51.3-^.' 

1.58     .08 

28.2    0.4 

44.28     .31 

45.4     «-3 

26.36       .09 

60.3 +OuI 

28.2 

3.13     .06 

51.  X    0.3 

1.50     .06 

28.5    0.3 

43.99     .a6 

43.9     x-7 

26.28      ,C/J 

60.4    0.0  1 

July 

8.1 

3.08  -.03 

50.7    0.5 

1.46     .04 

28.8    0.2 

43.75     .» 

42.0      2.x 

26.22       .05 

60.3 -o-x   i 

18. 1 

3.06    .00 

50.1  -0.7 

1.43  -.01 

28.9+0.1 

43.58  -.X4 

39.8  -a.4 

26.18  -.02 

60.x -O.S 

28.1 

3.08  +.03 

49.4    0-8 

1.43  +.OX 

28.9    0.0 

43.47     .07 

37.2    a.7 

26. 17     .00 

59«7    0.5 

Aug. 

7.0 

3.12     .06 

48.5     i.o 

1.45     .04 

28.8  -0.2 

43.43  -.ox 

34.4    a-9 

26.18  +.03 

59.1    0.6 

17.0 

3.19     .09 

47.4     i.i 

1.50     .06 

28.6    0.3 

43.45  +.06 

31.4    3.1 

26.22       .05 

58.4    0.8 

27.0 

3.29    ." 

46.2     X.3 

1.58     .09 

28.2    0.3 

43.55      .13 

28.2    3.a 

26.29      .06 

57.5    i^ 

Sept. 

6.0 

3-42  +.15 

44.8  -1.4 

1.68  +.12 

27.6  -0.7 

43.72  +.2X 

25.0-3.2 

26.39  +.IX 

56.4  -x.a 

15.9 

3.58  .18 

43.3     1.6 

1.82     .15 

26.8    0.9 

43-97     .a8 

21.8    3.2 

26.52     .XS 

55*2    1.3 

25.9 

3.78         21 

41.7     1.7 

1.99     -18 

25.8       X.X 

44.28     .35 

z8.6    3.x 

26.68     .x8 

53.7     X.5 

Oct. 

5-9 

4.01      .25 

39-9    1.8 

2.19       .22 

24.6     x.3 

44.67     .4a 

15.5    S.O 

26.88     .ax 

52.x     x.7 

15.9 

4.27      .28 

38.1    1.9 

2.42       .25 

23.2     x.3 

45.12     .48 

12.6    2.8 

27.11   .25 

50.4     x.8 

25.8 

4.56  +.31 

36.2  -1.9 

2.69  +.28 

21.7  -1.7 

45.64  +.54 

9.9 -a.5 

27.38  +.28 

48.5  -x.9 

Nov. 

4.8 

4.88      .33 

34-3    1.9 

2.98       .30 

19.9     1.8 

46.21     .59 

7.5    2.2 

27.67     .3X 

46.6      S.O 

14.8 

5-22      .34 

32.4    1.8 

3.29       .3a 

18.0     X.9 

46.82     .63 

5.5     X.8 

27.99     .33 

44.6  2.0 

24.7 

5.57      .35 

30.7    1.7 

3.61       .33 

16. 1     x.9 

47.47     .65 

4.0     x,3 

28.33     .34 

42.6     x.9 

Dec. 

47 

592      .35 

29.1    1.5 

3.95       .33 

14.2     1.9 

48.13     .66 

2.9    0.8 

28.67     .34 

40.8     x.8 

14-7 

6.27  +.34 

27.6  -1.3 

4.28  +.32 

12.4  -1.8 

48.78  +.64 

2.4  -0.3 

29.01  +.34 

39.0 -x.7 

1 
! 

24.7 

6.61      .32 

26.4    x.o 

4.59       .30 

10.6     X.7 

49.41      -60 

2.4  +0.3 

29.35     -38 

37-4    »-5 

34-6 

6.91  +.29 

25.5-0.7 

4.88  +.28 

9.0-1.5 

50.00  +.56 

3.0  +0.8 

29.66  +.30 

36.0-1.2  ' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconis.  (H.) 

pLeonis. 

lyArgfts. 

/Leonis. 

Mean 

Solar 
Date. 

1 

Right 

Declination 

Right 

DecUnatioB 

Right 

Declination 

Right 

Declination  ' 

Atcension. 

North, 

North. 

Aacensioa 

SoHth. 

Ascension. 

North, 

h     m 

«        * 

h     m 

e          » 

h     m 

e          f 

h     m 

• 

10   26 

+  76    13 

10   27 

+  9  49 

10  41 

—59    9 

10  43 

+  11     4 

(Dec. 

30.6) 

8 

36.6<H-  .97 

36.4+0.8 

8 
31.50  +.31 

24.3 -X.8 

8 
10.40  +.46 

•4.1-8.9 

s 
58.72  +.38 

35.5-1.8 

Jan. 

9.6 

3752     .85 

37.4    1.4 

31.79        VJ 

22.6     X.6 

10.84       .40 

7.2      3.8 

59.02      .98 

33.9     1.6 

X9.6 

38.32     .7a 

39.0    1.9 

32.04      .83 

21. 1      1.3 

II.2I      .34 

10.6   3.5 

59.29     .as 

32.4     X.3 

29.6 

38.97     .57 

41.  X    a.3 

32.25     .29 

20.0     X.O 

XI.51      .86 

14.2  3.7 

59.52     .9X 

3X.2      X.O 

Feb. 

8.5 

39.46     .40 

43.6    a.6 

32.42     .X4 

X9  I    0.8 

XX.74     .X9 

x8.o    3.8 

59.70     .16 

30.4  0.7 

18.5 

39.77+  .92 

46.3  +3.8 

32.54  +.09 

X8.4  -0.5 

XI.88  +.IX 

2X.8  -3.8 

59.84  +.XI 

29.8  -0.4 

28.5 

39.89+  .P3 

49.2    3.9 

32.6X  +.05 

x8.o  -0.8 

XX.95  +.<^3 

25.5  3.7 

59.92     .06 

29.5  -0.3 

Mar. 

X0.5 

39.83-  .u 

52.1    a.9 

32.63     .00 

X7.9    0.0 

XI.95  -.<H 

29.1  3.5 

59.96  +.08 

29.4  +O.X 

20.4 

39.59     .31 

55.0    a.7 

32.61  -.03 

x8.o  +0.3 

XX.88     .zo 

32.5    3.a 

59.96  -.08 

29.6    0.3 

30.4 

39.20     .45 

57.6    a.5 

32.56     .06 

18.3    0.3 

IX.74     .16 

35-5    a.9 

59.92     .OS 

29.9    0.4 

Apr. 

9-4 

38.67-  .57 

60.0  +a.x 

32.48  -.09 

18.6  +0.4 

XI.56  -.ax 

38.3 -a.5 

59.86  -.08 

30.4  +0.5 

19.4 

38.03     .67 

61.9    1.7 

32.38      .IX 

19. 1    0.5 

XX.33     .a4 

40.6    a.x 

59.77     •«> 

3X.0    0.6 

29.3 

3731     .73 

63.4    i.a 

32.27       .19 

X9.7    0.6 

11.07      .87 

42.5    1.7 

59.66     .zx 

31.6    0.6 

May 

9.3 

36.55     .7« 

64.4    0-7 

32.X5     .xa 

20.3    0.6 

XO.78     .30 

44.0    i.a 

59.55   ." 

32.2    0.6 

19-3 

35.76     .78 

64.8  +0.9 

32.03     .xa 

ao.8    0.6 

XO.48     .31 

45.0-0.7 

59.43   ." 

32.9    0.6 

29.3 

34.98- .76 

64.7  -0.4 

3X.9X  -.XX 

2x:4  4o.5 

XO.X7  -.3X 

45-5  -0.8 

59.31  -." 

33.5  40.6 

June 

8.2 

34.23     .71 

64.0    0.9 

31.80     .xo 

ax.9    0.5 

9.85     .31 

45-4  +0.3 

59.20      .10 

341    0.5 

18.2 

33-54     -CS 

62.8    Z.4 

31.71    .09 

22.4    0.5 

9-55     •a9 

44.9    0.8 

59.11    .09 

34.6    0.4 

28.2 

32.92     .57 

61.2    1.9 

31.63   .07 

22.9    0.4 

9.27     .87 

43.9    i-a 

59.02    .08 

35.0    0.3 

July 

8.1 

32.39     .48 

59.1    a.3 

31.57   .05 

23.2    0.3 

9.00     .84 

42.5    «-7 

58.95   .06 

35.3    0.3 

18.  X 

31.96-  .37 

56.6 -a.7 

31.53  -.03 

23.5 +o.a 

8.78  -.91 

40.6  +8.0 

58.89  -.04 

35.5  -H>.a 

28.1 

3165     .as 

53.7    3.0 

31.50  -.ox 

23.6  -h>.i 

8.59     .x6 

38.4    a.3 

58.86  -.03 

35.6    0.0 

Aug. 

7-1 

31.45     .13 

50.6    3.a 

3X.50  +.01 

23.6    0.0 

8.45       .XX 

35.9    a.6 

58.85       .00 

35.6-0.1 

X7.0 

31.37-  .01 

47-3    3.4 

31-53     .04 

23.5 -0.8 

8.36  -.05 

33.2    a.7 

58.85  +.08 

35.4    0.3 

27.0 

31.43+  .« 

43.8    3.5 

31.58     .07 

23.3    0*4 

8.34  +.0X 

30.4    a.8 

58.89     .05 

35.0    0.5 

Sept. 

6.0 

31.61+  .as 

40.3-3.6 

31.66  +.XO 

22.8  -0^6 

8.39  +.08 

27.6  +8.7 

58.95  +08 

34.5-0.7 

x6.o 

3192    .37 

36.7    3.5 

31.77  .13 

22.1    0.8 

8.51     .x6 

24.9    a.6 

59.05       .11 

33.7    0.9 

25.9 

32.37    .50 

33-2    3.4 

31.92     .x6 

2X.2     t.o 

8.70      .83 

22.4    8.3 

59.18       .14 

32.7     I.Z 

Oct. 

5-9 

32.93     .6a 

29.8    3*a 

32.10     .X9 

20.x    i.a 

8.97     .30 

20.3    1.9 

59.34     .»8 

31.5     1.3 

15.9 

3362     .74 

26.7    3.0 

32.31     .as 

18.8    1.4 

9.30     .37 

X8.5    1.5 

59-54      aa 

30.1     x.s 

i 

25.8 

34.41+  .84 

23.8  -a.7 

32.55  +.a6 

X7.3  -1.6 

9.70  +.43 

17.3  +1.0 

59.77  +.a5 

28.5  -1.7 

.Nov. 

4.8 

35.30     .9a 

21.3    a.3 

32.83     .a9 

X5.5    1.8 

XO.  16     .48 

x6.6  +0.4 

60.04      .88 

26.7     1.9 

14.8 

36.27     .99 

X9.2    1.8 

33.13      31 

13.6    X.9 

X0.65    .51 

x6.6  -0.3 

60.33  .31 

24.7     8.0 

24.8 

37.30    X.Q3 

17.6    x.s 

33.45     .3a 

XI.6     8.0 

XI.X8     .53 

X7.X    0.9 

60.65   .3a 

22.7      8.1 

Dea 

4-7 

38.36    X.05 

x6.6    0.8 

33.78     .33 

9.6    a.0 

XX.7X    .53 

18.3    1.5 

60.98   .33 

20.6    8.x   : 

1 

14-7 

39.42+X.03 

x6.x  -o.a 

34.11  +-33 

7.6-3.0 

X2.24  +.5X 

20.x -a.  z 

6X.32  +.33 

1 
18.6-8.0  I 

24.7 

40-45     .99 

16.3  +0.4 

34.43     .31 

5.7    1.8 

X2.75    .48 

22.4     8.6 

61.65    .33 

16.7    1.9 

. 

34.6 

41.42+  .93 

17.0 +X.X 

34.74  +.89 

3-9  -1-7 

X3.21  +.43 

25.2  -3.1 

6X.96  +.30 

X4.9-X.7  1 

1 
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aUnsBMajorii. 

ifLeonis. 

dCrateria. 

If  MO 

Solar 
Data. 

.  Right 

Declination 
N9rth. 

RlKbt 
Ascenaion. 

DecUnatioD 

Riieht 
Aacenaion. 

DaeUaation 

Rlgltt 

Declination 
Nerth, 

h     m 

• 

h     m 

• 

h     m 

• 

h     B 

• 

10  57 

+62    17 

II      8 

+21      4 

II    14 

-14   13 

II    22 

+  3  24 

(Dec. 

30.7) 

a 
32.46  +.57 

23.2-0.1 

■ 
45-95  +.34 

22.5  -x.6 

a 
X8.98  +.S3 

59.x -•.4 

a 
46.09  +.SS 

35-5 -».i 

Jan. 

9.7 

33-ox     'S» 

23.4+0.5 

46.27     .31 

2X.Z     X.3 

Z9.29     .SO 

6Z.5    a.4 

46.40     .so 

33.5    1.9 

Z9.6 

33-50     -4^ 

24.2   ,1.0 

46.57     .a8 

20.0    0.9 

19-57     -t7 

63.9    a.4 

46.69     ,vj 

31.6    x.7 

29.6 

3392     .38 

25-5     '-5 

46.83     «a4 

Z9.3     0.6 

19.82    .as 

66.3    a.3 

46.94    .as 

30.0    x.3 

Feb. 

8.6 

34.26     .« 

27.2     1.9 

47.04     .19 

X8.9  -o.a 

20.03     .x8 

68.5    t.x 

47.15     .19 

28.6    x.a 

18.5 

34.51  +.to 

29.3  +a.3 

47.20  +.X4 

Z8.8+0.1 

20.  z8  +.14 

70.6  —1.9 

47.32  +.15 

27.5  -0.9 

28.5 

3467     •» 

31.7    «-5 

47-32     .09 

19.  z    0.4 

20.30    .09 

72.4     X.7 

47.45     .xo 

26.7    0.7 

Mar. 

10.5 

3472  +.01 

34-3    a-6 

47-39  +.04 

Z9.6    0.7 

20.37     -05 

74.0     X.5 

47.53     .06 

26.2    0.4 

20.5 

34.69  -.08 

36.9    a.6 

47-41     •« 

20.4    0.8 

20.39  +.OX 

75-4    »•« 

47.56  +.oa 

25.9  -o.a 

30.4 

34-57    •»« 

39.5    «.5 

47.39  -.04 

2Z.3     x.o 

20.38  ~.oa 

76.5     1.0 

47.56  -.oa 

25.8    0.0 

Apr. 

9.4 

3438  -.aa 

41-9 +a-S 

47.34  -.07 

22.4  +X.O 

20.34  -.05 

77-3-^7 

47.53  -.«4 

25.9  +0.2 

X9.4 

34-12     .rf 

44.1    a.0 

47-26     .09 

23.4     x.o 

20.28     .07 

77-9    0.5 

47.48     .06 

26.2    0.3 

29.3 

3382     .sa 

45.9    X.6 

47.  z6     .IX 

24.5     x.o 

20.20  -.09 

78.3 -o.a 

47.40     .08 

26.6    0.4 

May 

9.3 

33-49     -34 

47-3    i-« 

47.05     .la 

25.5  0.9 

20.10     .10 

78.4    0.0 

47.31     .09 

27.  z    0.5 

19.3 

33-14     -35 

48.3    0.7 

46.93     .M 

26.3  0.8 

19.99     ." 

78.3 +o.a 

47.2Z     .xo 

27.7    0.6 

29.3 

32.79  -.35 

48.8  40.3 

46.8Z  -.la 

27.  z +0.7 

Z9.89  -.IX 

78.  z +0.4 

47.  zx  — .xo 

28.3+0.6 

June 

8.2 

32.44     -34 

48.8  -o.a 

46.69     .xa 

'27.7  0.5 

19.78       .XX 

77-6    0.5 

47.OZ     .xo 

28.9    0.6 

Z8.2 

32.11     .31 

48.4    0.7 

46.57       .XX 

28.2   0.3 

Z9.67     .10 

77.0    0.7 

46.9Z      .10 

29.5    0.6 

28.2 

31.81     .a8 

47-5    »•« 

46.47     .XO 

28.4  •fo.a 

19.57     .10 

76.2    0.9 

46. 8  z     .09 

30.1    0.6 

Inly 

8.2 

31.55     -as 

46.  z    X.6 

46.38     .08 

28.5    0.0 

19.48     .09 

75.3    X.0 

46.72     .08 

30.7    0.5 

z8.z 

31.32  -.flO 

44-3 -«.o 

46.30  -.07 

28.4  -o.a 

19.39  -.07 

74.2 +X.X 

46.65  "MJ 

31.2+0.4 

28.1 

31.14    -'S 

42.2    a.3 

46.24     .05 

28.0    0.4 

19.33     -oC 

73.  Z      X.X 

46.59  .09 

3Z.6    0^ 

Aag. 

7-1 

31.01      .10 

39.7    «.6 

46.20  -.03 

27.5    0.6 

X9.28     .04 

72.0      X.X 

46.54  .09 

32.0    O.S 

17.0 

30.94  -.04 

36.9    a.9 

46.  Z9    .00 

26.8    0.8 

X9.25  -.ox 

70,9     X.X 

46.52  —.ox 

32.2  -fo.x 

27.0 

30.93  +.oa 

33-9    3.1 

46.20  +.oa 

25.8    x.o 

19.25  +.0X 

69.9    X.o 

46.5Z  +.OX 

32.2    0.0 

Sept 

6.0 

30.98  +.08 

30.8  -3.a 

46.24  +.06 

24.7  -1-3 

X9.28  +.04 

69.0 +a8 

46.53  +-04 

32.2  -o.a 

15.9 

31.09     .15 

27-5   s-s 

46.31     -09 

23-3    1.5 

19.34     -08 

68.2    0.6 

46.59   .07 

3Z.8    0.4 

25-9 

31. 28     .aa 

24-1     3.3 

46.4Z     .15 

2Z.7    1.7 

19.44     -» 

67.7    0.4 

46.68     .xx 

3X.3    0.7 

Oct. 

5.9 

31.53     -a« 

20.8    3.3 

46.56     .x6 

19.9    X.9 

X9.58     .x6 

67.5  +0.X 

46.80     .14 

30.5    ©-9 

15.9 

31.84     -35 

X7.5    3.a 

46,74     .ao 

18.0    a.o 

X9.76     .«> 

67.6  -0.3 

46.97     -18 

29.4    «-« 

25.9 

32.23  +.48 

X4.4  -3.0 

46.96  +.a4 

Z5.9  -a.i 

19.97  +.a4 

68.0  -0.6 

47.  Z7  +.« 

28.  Z  -X.4 

Nov. 

4.8 

32.68     .47 

ZI.5     a.7 

47-22     .a7 

Z3.7    a-a 

20.23     ,rf 

68.8    x.o 

47.41     .a6 

26.6    x.7 

X4.8 

33.18     .5a 

8.9    a.4 

47-51     .30 

ZI.5    %,% 

20.51     .so 

70.0    x.s 

47-68    .a9 

24.8     x.9 

24.8 

33.72     .56 

6.8    a.o 

47.83     .33 

9.2    a.a 

20.82     .38 

71.5    »-7 

47-98     .sx 

22.8    a.0 

Dec. 

4.7 

34-29     -58 

5.0    1.5 

48- Z7     .34 

7.Z    a.x 

2Z.Z5     .33 

73.4    «.o 

48-31    .St 

20.8    a.x 

147 

34-88  +W59 

3.8  -i.o 

48.51  +-36 

5.0-1.9 

21.49  +-34 

75.4  -«.« 

48.63  +.33 

z8.6  -a.a 

24.7 

35.47     .58 

3«X-o-4 

48.86     .S4 

3-2    1.7 

21.83     .33 

77.7   "-s 

48.96     .33 

Z6.5    a.x 

34.7 

36.05  4%55 

3.0+o.a 

49.19  +.S3 

Z.6  -1.3 

a2.x5  +wsx 

80.1 -a.4 

49.28  +.SI 

Z4.4  -a.o 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ADraconia. 

vLeonis. 

/9  Leonis. 

yUrsaeMajoria. 

1        Mean 
Solar 
Date. 

Right 
Aicension. 

Declination 
N^rth. 

Right 
Aicension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

b      m 
II    25 

•        * 
+69   52 

h      m 
II    31 

• 
—    0    16 

h      m 

"  43 

+  15     7 

h      m 
II    48 

• 

+54  14 

(Dec. 

30.7) 

• 
27.16  +.74 

53.1 -o.a 

e 
48.08  +.32 

6.4  -2.2 

s 
55.91  +.34 

58.4  -1.9 

s 
32.94  +.48 

58.3-0.9 

'jan. 

9.7 

27.38     .68 

53.2+0.4 

48.40     .30 

8.5      2.1 

56.24     .32 

56.6     X.6 

33-42     .46 

57.7-0.4 

Z9.6 

28.55     .6a 

54.0     I.O 

48.69     .28 

10.5       1.9 

56.54     .29 

55.1     X.3 

33.87     .43 

57.6 +o.a 

29.6 

29.Z4     .54 

55.4     ».6 

48.95     .24 

12.3     X.7 

56.82     .25 

53.9    x.o 

34.27     .38 

58.1    0.8 

Feb. 

8.6 

29.63    .44 

57.1     «.o 

49.17     .ao 

13.9  1.4 

57.05     .21 

53-1    0.6 

34.62      .32 

59.1    X.S 

18.5 

30.01  +.3* 

59.3  +^-4 

49-34  +.15 

15.2  -1.2 

57.25  +.17 

52.7  -0.3 

34.90  +.23 

60.6  +1.7 

28.5 

30.27      .19 

61.9    a.7 

49.48     .11 

16.2      0.9 

57.40     .la 

52.5    0.0 

35.12   .18 

62.5    8.0 

Mar. 

10.5 

30.40  +.07 

64.7    a.8 

49.56     .07 

17.0      0.6 

57.50     .08 

52.7+0.3 

35.26       .10 

64-7    a-S 

20.5 

30.41  -.05 

67.6    a.9 

49.61  +.03 

17.5      0.4 

57.56  +.04 

53.1    0.5 

35.32  +.P3 

67.1    a.5 

30.4 

30.29     .16 

70.4    2.8 

49.62  -.01 

17.8  -0.2 

57.57     .00 

53.8    0.7 

35-32  -.04 

69.6    3.9 

Apr. 

9.4 

30.08  -.a6 

73.2  +2.6 

49.60  -.03 

17.9      0.0 

57.56  -.03 

54.6 -h>.8 

35-25  -.10 

72.2  +2,5 

19.4 

29.77     -35 

75.6    a.3 

49.55     .06 

17.8  +0.2 

57.51     .06 

55.5     0.9 

35.13     .15 

74-6    a.3 

29.4 

29.38     .4a 

77.7    1.9 

49.49     .08 

17.6      0.3 

57.44     .08 

56.4     x.o 

34.96    .19 

76.8    2.0 

May 

9-3 

28.93     .47 

79.5     1.5 

49.40     .09 

17.2      0.4 

57.36     .09 

57.4     0-9 

34.76     .«a 

78.7    x.7 

19-3 

28.45     .50 

80.7     1.0 

49.31     .10 

16.7      0.5 

57.26     .10 

58.3     0.9 

34.53     .a4 

80.2    X.4 

293 

27.94  -.51 

81.5+0.5 

49.21  -.10 

X6.2  +0.6 

57.15  -." 

59.2  +0.8 

34.28  -.25 

8X.4  +X.0 

June 

8.3 

27.43     .51 

81.8     0.0 

49.11     .10 

Z5.6     0.6 

57-04     ." 

59.9    0.7 

34.02     .26 

82.1     0.S 

1 

18.2 

26.94     .49 

81.5  -0.5 

49.01      .xo 

14.9     0.6 

56.93       .XI 

60.6    0.6 

33.77     .as 

82.4  +O.X 

! 

28.2 

26.45     .46 

80.7     x.o 

48.91   .09 

14.3     0.6 

56.83     .10 

61.  X    0.4 

33-52     .24 

82.3  -0.4 

July 

8.2 

26.  ox    .4a 

79.4     1.5 

48.82    .08 

13-7    0.6 

56.73     .10 

61.4    O.S 

33.28     .22 

81.7    0.8 

18.Z 

25.61  -^y; 

77.6  -a.o 

48.74  -.07 

1 3. 1 +0.6 

56.63  -.09 

61.6 +0.1 

33.07  -.20 

80.7  -i.a 

28.1 

25.27   .31 

75.4     «.4 

48.67    .06 

12.5    0.5 

56.55     .07 

61.6 -O.X 

32.88     .18 

79.2     x.6 

I  Aug. 

7-1 

25.00      .34 

72.9    2.7 

48.62    .05 

12.0    0.4 

56.49     .06 

61.4    0.3 

32.72     .14 

77.4    a.0 

17. 1 

24.80     .x6 

70.0    3.0 

48.58  -.02 

11.6    0.3 

56.44     .04 

6x.o    0.5 

32.59       .IX 

75.2     3.3 

i 

27.0 

24.67  -.08 

66.8    3.3 

48.57       .00 

1 1.3 +0.2 

56.41  -.ox 

60.5    0.7 

32.50     .06 

72.7 .  a.6 

Sept 

6.0 

24.63     .00 

63.4  -3.4 

48.59  +.03 

ZZ.2     0.0 

56.42  +.02 

59.7  -0.9 

32.46  -.02 

69.9 -t.9 

x6.o 

24.68  +.09 

59.9    3.6 

48.63    .06 

XI. 3 -0.2 

56.45     .05 

58.6     I.X 

32.47  +.03 

66.9    S.X 

26.0 

24.82     .19 

56.3    3.6 

48.71       .10 

II.7     0.5 

56.51     .08 

57.4     X.4 

32.53     .09 

63.7    3.a 

Oct 

5-9 

25.05      .98 

52.7    3.6 

48.83   .14 

12.3     0.7 

56.62       .X2 

55.9     x.6 

32.65     .15 

60.4    5.3 

15-9 

25.37  .37 

49.1    3.5 

48.98   .18 

X3.I       X.O 

56.76       .16 

54.2     1.8 

32.83     .21 

57-1    3.3 

25.9 

25.79  +.46 

45.7  -3.3 

49.18   +.21 

X4.2  -X.3 

56.94  +.ao 

52.3  -a.0 

3307  +.a7 

53.8-3.3 

Nov. 

4.8 

26.30   .55 

42.6    3.0 

49.41       .25 

15.6     1.5 

57.17     •a4 

50.3    a.x 

33.37      -33 

50.6    S.X 

14.8 

26.89    .62 

39.7     2.6 

49.68       .28 

17.2     X.8 

57-43     .87 

48.1      2.2 

33.73      .38 

47.5    a.9 

24.8 

27.55     .68 

37.3    a.a 

49.98       .31 

19. 1     X.9 

57.72     .30 

45-8    3.3 

34.13      .4a 

44.7    a.6 

Dec. 

4.8 

28.25     .7* 

35.3    1.7 

50.29       .32 

2I.I     2.1 

58.04     .32 

43.5    a.2 

34-57     .46 

42-3    Ml 

14.7 

29.00  +.74 

33.9-1. 1 

50.62  +.33 

23.3  -a.a 

58.37  +.34 

41.3 -a.1 

35.05  +.48 

40.3  -x.8 

24.7 

29.75     -75 

33.0  -0.5 

50.95      '33 

25.4    2.2 

58.71     .54 

39-2    2.0 

35.53     .48 

38.8     X.S 

' 

34-7 

30.49  +.74 

32.8  +0.1 

51.28  +.32 

27.6  -2.1 

59.04  +.33 

37.3  -1.8 

36.01  +.47 

37.8  T«.7 
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.    0  Virginia. 

4Draconia  (H.) 

yConri. 

/SChamaeleontis. 

Meaa 
Solar 
Date. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 

Right 
AscensioiL 

Declination 

h     m 

e           » 

h     m 

• 

h     m 

• 

h      m 

• 

la    0 

+  9  17 

la    7 

+78     9 

12    10 

-16    58 

12    12 

-78    44 

(Dec. 

30.7) 

B 

5-15  +-34 

26.4  —3.0 

s 

30.82+X.16 

71.7-0.5 

s 
37.90  +.35 

54-7  -a.3 

s 
26.56+X.37 

51-7  -X.5 

Jan. 

9-7 

3.48     oa 

24.5     1.8 

31.99  I.« 

71.5 +0.1 

38.24     .33 

57.0    t.3 

27.79   z.x8 

53.5     --o 

19.7 

5.78     .29 

22.8     X.6 

33.10  X.06 

72.0   0.8 

38.55     .30 

59.3    «.3 

28.94    X.08 

55.8     a.5 

29.6 

6.06     .a6 

ai.3    1.3 

34.12   .95 

73.1     «.4 

38.84      .37 

61.7    3.3 

29.97     .96 

58.5     a.9 

Feb. 

8.6 

6.30     .33 

20.2     x.o 

35.02  .81 

74-7    «-9 

39.  xo    .33 

63.9    3.3 

30.87     .83 

61.7     3.3 

18.6 

6.51  +.x8 

X9.4  -0.7 

35.7&^•  .65 

76.9+2.4 

39.31  +.X9 

66.0  -3.0 

3X.62+  .66 

65.1-3.6 

28.6 

6.67     .14 

18.9  0.4 

36.32     .46 

79.5     «.7 

39.48     .15 

68.0    X.8 

32.20     .49 

68.8    S.7 

Mar. 

10.5 

6.79     .10 

18.7-0.1 

36.68     .36 

82.3  3.9 

39.61      .11 

69.7     x.6 

32.61     .3a 

72.6     3-8 

20.5 

6.86     .06 

18.7  +0.3 

36.84+  .06 

85.3  3.1 

39.70     .07 

71.2     X.4 

32.84+  .xs' 

76.4     3.8 

30.5 

6.90  +.03 

19. 1  0.4 

36.80-  .u 

88.4  3.1 

39.76  +.03 

72.5      X.3 

32.9X-  .01 

80.2     3-7 

Apr. 

9-5 

6.90  -.ox 

Z9.6  +0.6 

36.57-  .33 

91.4  +a.9 

39.77     .00 

73-5  -«.9 

32.81-  .17 

83.9  -3.6 

19.4 

6.87     .04 

20.2    0.7 

36.15     .49 

94.3    a.7 

39.76  -.oa 

74.3    0.7 

32.56     .3a 

87.4     3.3 

29.4 

6.82     .06 

20.9    0.8 

35.59     .63 

96.8    3.3 

39-73     .05 

74.9    0.3 

32.17     .46 

90.6     3.0 

May 

9.4 

6.76     .08 

21.7    0.8 

34.89     -75 

98.9    1.9 

39.67     .07 

75-3  --0.3 

31.64     .58 

93.5    a.6 

19.3 

6.67     .09 

22.6     0.8 

34.08     .84 

100.6    1.4 

39.60    .08 

75.4    0.0 

3X.OO    .69 

95.9    " 

29.3 

6.58  -.10 

23.4  +0.8 

33.21-  .90 

101.8  +0.9 

39.51  -.09 

75.4 +O.X 

30.26-  .78 

97.9 -x-8 

June 

8.3 

6.48       .10 

24.1     a7 

32.28     .93 

102.5  +0.4 

39.41     ." 

75.2    0.3 

29.44    .B4 

99.5     1-3 

X8.3 

6.38       .10 

24.8    0.7 

31.34     -94 

102.6  -0.3 

39.31     .»o 

74.8    0.5 

28.56    .89 

X00.5     0.7 

28.2 

6.27       .10 

25.4    0.6 

30.41      .9a 

102. 1    0.7 

39.20       .XI 

74.2    0.7 

27.64     .91 

loi.o-owa 

July 

8.2 

6.17    .10 

25.9    0.4 

29.31      .88 

ZOI.X      Z.3 

39.09  ." 

73.4    0.8 

26.71     .90 

100.9  +0.3 

X8.2 

6.08  -.09 

26.3  +a3 

28.66-  ,8x 

99.6-1.7 

38.99  -.w 

72.6  +0.9 

25.80-  .88 

100.3+0.9 

28.1 

5.99    08 

26.6  +a3 

27.88     .73 

97.6      3.3 

38.89   .09 

7X.6    x.o 

24.93     .»a 

99.1     1.4   1 

Ang. 

7.1 

5,9a   .07 

26.7    0.0 

27.20     .63 

95.2    a.6 

38.80   .08 

70.6    x.o 

24.14     .73 

97.5     »-9 

17. 1 

5.86     .05 

26.6  -0.3 

26.61     .93 

92.4    3.0 

38.73  .06 

69.5     x.o 

23.46     .6z 

95.3     «-3 

27.1 

5.82  -.03 

26.4    0.3 

26.15     .40 

89.2    3.3 

38.68    .04 

68.5     x.o 

22.9X     .46 

92.8     8.6 

Sept. 

6.0 

5.81     .00 

25.9  -0.6 

25.82-  .36 

85.8  -3.5 

38.65  -.ox 

67.5  +0.9 

22.52-  .39 

90.1+3-9 

z6.o 

5.83  +.03 

25.2     0.8 

25.63-  .IX 

82.2    3.7 

38.66  +.03 

66.6    0.8 

22.32-  .10 

87.1     s-o 

26.0 

5.88     .07 

24.3     1.0 

25.6of  .04 

78.4    3.8 

38.70       .06 

65.9    0.6 

22.31+  .10 

84.x     3.0    ' 

Oct. 

6.0 

5.96     .11 

23.2     i.a 

25.72      .31 

74.6    3.8 

38.78       .10 

65.5+0-3 

22.52     .31 

81.1     3.0 

15-9 

6.09     .15 

21.8    z.s 

26.01    .37 

70.8    3.7 

38.90     .X4 

65.3    0.0 

22.94     .51 

78.2     3.7 

25.9 

6.26  +.19 

20.2  -1.7 

26.46+  .53 

67.1-3.6 

39.07  +.19 

65.4  -0.3 

23.56+  .7x 

75.6+3.4    ' 

Nov. 

4-9 

6.47     -as 

18.4     1.9 

27.06      .68 

63.6    3.3 

39.29     .«3 

65.9     0.7 

24.37     .88 

73.4    «-o 

14.8 

6.71      .36 

16.4    3.1 

27.82      .83 

60.5    3.0 

39.54     .«7 

66.7      X.O 

25.34    ^-03 

71.7     X.5 

24.8 

6.99      .39 

14.3    a-a 

28.72      .94 

57.7     a.6 

39.83     .30 

67.9     1.3 

26.45    X.X5 

70.6    0.9 

Dec. 

4.8 

7- 30     .Sa 

12. 1      3.3 

29.73    1.04 

55-3    a.1 

40.13     .33 

69.4     1.6 

27.66    Z.33 

70.0  +0.3 

X4.8 

763  +.33 

9.9-3.3 

3O.83+1.II 

53.5  -1.5 

40.49  +.34 

7X.2-1.9 

28.93+1.37 

70.1-0.4 

24.7 

7-96     .33 

7.7      «.I 

31.98    1.15 

52.3    0.9 

40.83     .34 

73.2     3.1 

30.22    X.37 

70.8      1.0 

34.7 

8.29  +.33 

5.7  -3.0 

33.X5+1.16 

51.7 -«.3 

41.17  +.34 

75.4  -«-3 

31.48+X.34 

72.1  -1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

vVirginis. 

a»  Crucis. 

)3Corvi. 

X  Draconis. 

Mean 

Solar 
Date. 

. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

SoiUA. 

Ascension. 

SmUA. 

Ascension. 

Sffu^A. 

Ascension. 

NoriA. 

h     m 

• 

h     m 

e           • 

h      m 

•        » 

b      m 

• 

12    14 

-06 

12    20 

—  62     32 

12    29 

—  22    50 

12    29 

+70  19 

(Dec. 

30.7) 

s 
45-51  +.34 

28.6 -a.a 

59-93  +.60 

II.4-X.7 

5-94  +.36 

*• 

18.3  -3.x 

8 
11.73  +.75 

74-8  — X.0 

Jan. 

97 

45-84     -38 

30.7      2.1 

60.53     .57 

13.3    a.x 

6.29     .34 

20.5      3,3 

12.48       .73 

74-1  -«-4 

19.7 

46.15     .30 

32.7    X.9 

6i.o8     .53 

15.7    2.6 

6.63     .32 

22.8     2.4 

13.21       .70 

74.0  +0.3 

29.6 

46.44      .27 

34-5    1.7 

61.59     .47 

18.5    2.9 

6.94     .29 

25.2     3.4 

13.89       .64 

74-6    0.9 

Feb. 

8.6 

46.69     .ts 

36.1     X.5 

62.04     •4X 

21.6    3-2 

7.21     .26 

27.6     3.3 

14-50       .56 

75-8    1.5 

18.6 

46.90  -f.x9 

37.4 -x-a 

62.41  +.34 

24.9  -3.4 

7.45  +.aa 

29.9  -3.3 

15-03  +-47 

77.6+3.0 

28.6 

47-07     .»5 

38.5    0.9 

62.72     .27 

28.4    3.5 

7.64     .17 

32.1      3.Z 

15.44      -36 

79-8    a.4 

Mar. 

10.5 

47.20      .ZI 

39.2    0.6 

62.95      -19 

32.0    3.5 

7-79     -13 

34.1      X.9 

15-75     •a4 

82.4    3.7 

20.5 

47.29     .07 

39-7    0.4 

63.10       ,13 

35-5    3.5 

7.91     .09 

35.9     17 

15.92  +.13 

85.3    a.9 

30-5 

47-35     -o* 

40.0  -o.x 

63.18  +.05 

38.9    3.3 

7.98     .06 

37.5     1.5 

15.98       .00 

88.3    S.O 

Apr. 

9-5 

47-37  +-0X 

40.0    0.0 

63.19  -.02 

42.2  -3.1 

8.02  +.03 

38.9-1.3 

15.92  -.X3 

91.3 +a.9 

19.4 

47.36  -.oa 

40.0  +o.a 

63.14       .08 

45.2    2.9 

8.03  -.01 

40.0    x.o 

15-75     '*^ 

94-2    3.8 

29.4 

47-33     .04 

39.6    0.4 

63.03       .14 

48.0    2.6 

8.01        .03 

40.9    0.8 

15-48     .3x 

96.8    3.5 

May 

9.4 

47.27     .06 

39.1    0.5 

62.87      .19 

50.4    a.a 

7.96       .05 

41.6    0.6 

15.13     .39 

99-2      3.3 

19.3 

47.20     .08 

38.6    0.6 

62.66     .23 

52.5    X.8 

7.90       .07 

42.1     0.3 

14.71     .45 

101.2     x.8 

29-3 

47.12  -.09 

38.0+0.6 

62.41  -.26 

54.1 -X.4 

7.82  -.09 

.42.3-0.1 

14.23  -.49 

102.8  +1.3 

June 

8.3 

47.03     .09 

37-4    0.6 

62.13   .29 

55.3    0.9 

7-73     .10 

42.3  +0.1 

13.72     .3a 

103.8     0.8 

18.3 

46.94     .10 

36.8    0.6 

61.82     .3X 

56.0  -0.4 

7.62*     .XX 

42.0    0.3 

13.20     .53 

104.4  +0.3 

28.2 

46.84       .10 

36.1    0.6 

61.50     .32 

56.2    0.0 

7.51   .11 

41.6    0.5 

12.66     .53 

104.4  -0-3 

July 

8.2 

46.74     .10 

35-5    0.6 

61.16     .33 

55.9  +0.5 

7.40       .12 

40.9    0.7 

12.13     .5a 

103.9     0.8 

18.2 

46.64  -.09 

34-9  +0.6 

60.83  --3a 

55.1 +1-0 

7.28  -.12 

40.1  +0.9 

11.62  -.49 

102.9  --X.3 

28.2 

46.55     .09 

34-3    0.5 

60.52     .30 

53-9    1-4 

7.17       •" 

39.1     x.o 

1 1. 14     .45 

IOI.3     x.8 

Aug. 

7.1 

46.47     .07 

33-9    0.4 

60.23     .a7 

52.2     x.8 

7.06       .10 

38.0     X.I 

10.71     .41 

99-3    a.3 

17. 1 

46.40     .06 

33-5    0-3 

59.97     .as 

50.2      2.2 

6.97       .08 

36.8       1.2 

10.33     .35 

96.9    3.6 

27.1 

46.35     -04 

33-3 +o-a 

59.77     -17 

47-9    a.4 

6.90       .06 

35.6       X.2 

10.02     .38 

94-1    3.0 

Sept. 

6.0 

46.32  -.01 

33-2    0.0 

59.63  -.10 

45.3 +a.6 

6.85  -.03 

34-4 +»-a 

9.78  -.30 

91.0-3.3 

16.0 

46.33  +.02 

33-3 -0.2 

59.56  -.03 

42.6    3.7 

6.84       .00 

33-3    i.« 

9.62       .13 

87.6    3.5 

26.0 

46.37     .05 

33.6    0.4 

59.57  +.06 

39-9    a.7 

6.86  +.04 

32.2    0.9 

9.55  -.oa 

84.0    3.6 

Oct 

6.0 

46.44     .09 

34.2    0.7 

59.67     .13 

37-3    a.6 

6.92     .09 

31.4    0.7 

9.57  +-08 

80.3     3.7 

15.9 

46.55    -U 

35-0    x.o 

59-86     .34 

34.8    a.3 

7-03     .X4 

30.8    0.4 

9.70     .18 

76.5     3.7 

25.9 

46.71  -h.18 

36.1 -i.a 

60.14  +-3a 

32.7  +X-9 

7.19  +.18 

30.6  +0.1 

9.93  +-a9 

72.8-3.7 

:Nov. 

4.9 

46.91      .22 

37-5    1-5 

60.51     .40 

30.9    x-3 

7-39     .a3 

30.7-0.3 

10.27     -39 

69.2     3.5 

1 

14.9 

47.15     .26 

39-1    1.7 

60.96     .48 

29.6     I.O 

764     .a7 

3 1. 1    0.7 

10.71      .48 

65.8    s.a 

1 

24.8 

47.42     .29 

40.9    x.9 

61.47     -53 

28.9  +0.5 

7-93     .30 

32.0    1.0 

11.25     .57. 

62.7     8.9 

Dec. 

4.8 

47.72     .31 

42.9    3.0 

62.04     .57 

28.7  -0.1 

8.25     .33 

33.2     X.4 

11.86     .64 

60.0    3.5 

1 

14.8 

48.04  +.33 

44-9 -«•» 

62.63  •f.59 

29.2  -0.7 

8.59  +.35 

34.7  -1-7 

12.54  +.70 

57.7 -«-o 

\ 

24.7 

48.37      -33 

47.1      2.2 

63.24     .60 

30.2     X.3 

8.95     .35 

36.6     3.0 

13.27     .73 

56.1     x.4 

34.7 

48.70  +.33 

49.2  -2.2 

63.84  +.60 

31.7 -x.8 

9.30  +.36 

38.6-3.3 

14.02  +.74 

55.0-0.8 

22 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32*Camelop.  (H.) 

aCan.  Venaticorum. 

^Virgiuis. 

a  Virginia. 
(SpicaA 

Mean 
Solar 
Date. 

1 

Right 
Ascension. 

Declination 
North. 

Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

Right 
Ascensioa 

Decliaatian 
South. 

! 

h      m 
12   48 

+83  56 

h     m 
12    51 

+38  51' 

h     m 

13   4 

0        t 

h     m 
13    19 

0        « 1 
—  10    38 

1 

(Dec. 

30.7) 

s 
23.13+2.13 

75.0  -0.9 

s 
19-21  +.39 

28.5  -1.9 

s 
44.07  +.34 

6.2-3.1 

s 
5308  +.34 

7.9 -a-o 

Jan. 

9.7 

25.26  a.  10 

74.4-0.3 

19.60    .38 

26.8     X.4 

44.40     .33 

8.3    3.1 

53.42     .34 

9.9     3.0 

19.7 

27.38  a.03 

74.5  +0.3 

19.98     .37 

25.7    0.9 

44-73     .32 

Z0.3    3.0 

53.75     .33 

ZI.9     a.o 

29.7 

29.41    1.93 

75.2      1.0 

20.34     -34 

25.0-^4 

45.04     .30 

X2.2     X.8 

54.07     .3x 

13.9     x.9 

Feb. 

8.6 

31.27    »-7i 

76.5     1.6 

20.66     .3X 

24.9  +o.a 

45-32     .37 

14.0     X.6 

54.36     .38 

15.8     x.8 

18.6 

32.89+1.45 

78.4  +a.x 

20.95  +.a6 

25.3  -H).7 

45.57  +.23 

15.5 -14 

54-63  +.a5 

17.5  -1^ 

28.6 

34.21    1.X4 

80.8    a.6 

21.19     .^ 

26.2     i.i 

45.79     .» 

16.8      X.I 

54.86       .31 

Z9.0     1.4 

Mar. 

10.6 

35.18     -78 

83.5     a-9 

21.38     .17 

27.5     X.5 

45.97      .x6 

17.8   0.9 

55.06     .18 

20.2     1.3 

20.5 

35.78     -41 

86.6    3.x 

21.52        .IX 

29.2     1.8 

46.11       .13 

18.5     0.6 

55.22     .14 

21.3     0.9 

30.5 

36.00+  .oa 

89.7    3.1 

21.61     .06 

31.2    a.0 

46.22       .09 

19.0    0.4 

55.34     .XX 

22.1      0.7    , 

Apr. 

9.5 

35-83-  .35 

92.8  +3.X 

21.65  +.oa 

33.3  +«.x 

46.29  +.06 

19.3  -0.2 

55.43  +.07 

22.7  -0.5 

19.4 

35.28     .70 

95.8     a.9 

21.65  -.<» 

35.5    «.a 

46.33  +.03 

19.4    ao 

55.49     .04 

23.1      0.3 

29.4 

34.39   1.03 

98.6    2.6 

21.61     .06 

37.6      3.x 

46.34     .00 

19.3 -H).2 

55.52  +.02 

23.3 --0-I 

May 

9-4 

33.20   X.3I 

loi.i     a.3 

21.53     .09 

39.7    «.o 

46.33  -.02 

19.0   0.3 

55.52 -.01 

23.3     a.0 

19.4 

31.74    «-54 

103.2     X.8 

21.43     .« 

41.7     X.8 

46.30   .04 

18.6  0.4 

55.50     .<Q 

23.2  +Ob3 

29-3 

30.07-1.7a 

104.8  +1.3 

21.30  -.14 

43.4  +X.5 

46.25  -.06 

18.2  +0.5 

55.46  -.05 

23.0  +ou3 

June 

8.3 

28.25    1.85 

105.9    0.8 

21.15     .15 

44.8     x.a 

46.18    .07 

17-7    0.5 

55.40     .07 

22.7     0.4 

18.3 

26.33    X.93 

106.4  +0.3 

21.00     .x6 

45.8    0.9 

46. 10     .09 

17.1    0.6 

55-33     .08 

22.2      0.5 

28.3 

24.36    X.96 

106.4  -0-3 

20.83     .17 

46.6    0.6 

46.  OZ      .xo 

16.5    0.6 

55.24     .xo 

21.7      0.6 

July 

8.2 

22.39    x.93 

105.8    0.9 

20.66    .17 

46.9  +0.2 

45.91       .10 

15.8    0.6 

55.14     .XX 

21. 1      0.6 

18.2 

20.47-x.87 

104.7  -1.4 

20.49  -.17 

46.9  -0.2 

45.80  -.IX 

15.2  +0.6 

55.03  -.XX 

20.5+0.7 

28.2 

18.65    -^'7? 

103.0     X.9 

20.32     .x6 

46.5    0.6 

45.69       .XX 

14.6    0.6 

54.92     .XX 

19.8     0.7  ! 

Aug. 

7-1 

16.94    X.61 

100.9    a.3 

20.17     'JS 

45.7      I.O 

45-58       .10 

14.0    0.6 

54.80       .XX 

19.2      0.7 

17.1 

15.42   x.4a 

98.4    a-7 

20.02      .13 

44.6     x.3 

45.48   .09 

13.5    0.5 

54.69     .xo 

18.5      0.7 

27.1 

14.09    x.ao 

95-5    3.1 

19.90       .XX 

43.1     X.7 

45.40   .08 

13.0    0.4 

54.59  .09 

17.8     a.6 

Sept 

6.1 

13.00-  .96 

92.2  -3.4 

19.81  -.08 

41.3 -«.o 

45-33  -.06 

12.7+0.3 

54.51  -.07 

17.3+0.5 

16.0 

12.17     .69 

88.7    3.6 

19.74  -.04 

39-1     2.3 

45.28  -,03 

12.5 +0.1 

54.45      .<H 

i6-8    0.4 

26.0 

11.62     .40 

85.0    3.8 

19.72       .00 

36.7     2.6 

45.27  +.01 

12.5 -0.1 

54.42  -.01 

16.5+0.3 

Oct. 

6.0 

11.36-  .09 

81. 1     3.8 

19.74  +-04 

34.0     2.8 

45.30     .05 

Z2.8     0.3 

54.44  +.03 

16.4    0.0 

16.0 

11.43+  .a3 

77.3    3.8 

19.80     .09 

3I.I     3.0 

45.36     .09 

13.2     0.6 

54.49   .08 

16.5 -o.a 

25-9 

11.82+  .55 

73.5  -3.7 

19.92  +.14 

28.1 -3.1 

45-47  +.X3 

13.9  -0.9 

54.59  +.xa 

16.8  -0.5 

Nov. 

4-9 

12.53     .87 

69.8    3.5 

20.09       .30 

25.0     3.x 

45.63     .18 

14.9     x.x 

54.73     .X7 

17-5    0^8  i 

14.9 

13-57   1.17 

66.4    3.3 

20.32     .as 

21.9     3.1 

45.83     .22 

16.2     x.4 

54.92       .21 

18.4       X.I 

24.8 

14.90  2.45 

63.3    a.9 

20.59     .29 

18.8     3.0 

46.07     .26 

17.7     x.6 

55.16  .35 

19.6     1.3 

Dec 

4.8 

16.50  X.70 

60.6    a.4 

20.90     .33 

15.9     2.8 

46.35     .29 

19.4     «.8 

55-43     .a9 

21.0    i.e 

14.8 

18.33+1.89 

58.4  -1.9 

21.25  +.36 

13.3-4.5 

46.66  +.32 

21.3-3.0 

55-74  +.3X 

22.7  -1.9 

1 

24.8 

20.33  3.0a 

56.8     X.3 

21.62     .38 

li.o    a.i 

46-98     .33 

23.4     2.0 

56.06     .33 

24.5   3.0 

1 

34-7 

22.43+a.ia 

55.8-0.7 

22.01  +.39 

9.0  -1.7 

47.31  +.33 

25.4-3.1 

56.40  +.34 

26.5  -«.o 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CVirginis. 

n  Ursae  Majoris. 

vBootis. 

P  Centauri. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

h     m 
13    29 

0        f 
-    0      4 

h     m 
13  43 

+49  48 

h     m 

13  49 

+  18  53 

h      m 
13    56 

e           t 

-59  53 

(Dec. 

30.8) 

s 
33-51  +-33 

54.6 -3.1 

s 
34.03  +.43 

39.4 -a.a 

s 
53."  +.33 

60.0  -2.3 

8 
41-72  +.58 

O.Z  —0.4 

Jan. 

9.8 

33-84     .33 

56.7      3-0 

34.46     .43 

37.4    x-7 

53-44     -34 

57-8    3.0 

42.30       .58 

0.8    0.9 

197 

34-17     •3a 

58.7       1.9 

34.89     -43 

35-9    X.X 

53.78     .33 

55-9    1-7 

42.89       .58 

2.0     z.4 

29.7 

34-49    .30 

60.5     X.7 

35-32      .43 

35-1 -0.5 

54."     .33 

54-4    x.3 

43.46       .56 

3.6     Z.8 

Feb. 

8.7 

34-78     .88 

62.0    Z.4 

.  35-73    .39 

34.9 +O.X 

5442     .30 

53-3    0.9 

44.00       ,53 

5.6     2.2 

18.7 

35.04  +.85 

63.3  -X.2 

36.10 +.35 

35-3  +0.7 

54.70  +.27 

52.6-0.5 

44.50  +.48 

8.0  -2.5 

28.6 

35.28     .« 

64.4      0.9 

36.43     .30 

36.3    x.a 

54-96     .34 

52.3    0.0 

44-96      .43 

Z0.6    2.7 

Mar. 

10.6 

35.48    .18 

65.  z    0.6 

36.71     .25 

37-8    1.7 

55.18     .20 

52.5  +0.4 

45.36       .37 

13.4    3.8 

20.6 

35.64     .15 

65.5      0.3 

36.93     .30 

39.7    a.x 

55.36     .X7 

53.0    0.7 

45-70     .3X 

16.3    2.9 

30.5 

35-77    •" 

65.7  -«.I 

37.10    .14 

42.0    2.4 

55.51     .X3 

53.9     X.O 

45.99     .35 

19.3    3.0 

Apr. 

9.5 

35.86  +.08 

65.7+0.8 

37.21  +.08 

44-5  +3.6 

55.62  +.09 

55-1 +X.3 

46.2Z  +.19 

22.3  -3.0 

19.5 

35.93    .05 

65.4      0.4 

37.26  +.03 

47.2     3.7 

55.70     .06 

56.5    X.4 

46.37     .X3 

25.2    2.9 

29.5 

35.96  +.oa 

65.0      0.5 

37.26  -.oa 

50.0    a.7 

55.74  +.03 

58.0     X.5 

46.47     .07 

28.0    2.7 

May 

9.4 

35.97     .00 

64.4      0.6 

37.21     .07 

52.6    2.6 

55.75     .00 

59.5     X.6 

46. 5z  +.0X 

30.6    2.5 

19.4 

35.96  -.03 

63.8      0.7 

37.12     .11 

55.2    3.4 

55.74  -.03 

6z.z    1.6 

46.50  -.04 

33-1    3.3 

29.4 

35.92  -.05 

63.1+0.7 

36.98  -.13 

57.4  +a.x 

55.70  -.05 

62.6  +1.5 

46.43  -.10 

35.3-3.0 

June 

8.3 

35.86    .06 

62.3      0.7 

36.82     .18 

59.4     x.8 

55.64     .07 

64.1     x.4 

46.31     .15 

37-1     x.7 

18.3 

35.79    .08 

61.6      0.7 

36.62       .31 

61.0    1.4 

55.56     .09 

65.4    x.a 

46.  Z4     .X9 

38.6    1.3 

28.3 

35-71     .09 

60.9      0.7 

36.41     .33 

62.2     z.o 

55.46     .11 

66.5      X.O 

45.92     .33 

39.7    0.9 

July 

8.3 

35.61       .10 

60.2      0.7 

36.17     .34 

63.0    0.6 

55.34     .xa 

67.4    0.8 

45.67     .37 

40.4  -0.5 

18.2 

35.50  -.11 

59.5  +0.6 

35.93  -.35 

63.4+0.1 

55.22  -.13 

68.0  +0.5 

45.38  -.29 

40.7    0.0 

28.2 

35-38       .13 

59.0    0.5 

35.68     .35 

63.2  -0.4 

55-08     .X4 

68.4  +0.3 

45.08     .30 

40.5  +0.4 

Aug. 

7-2 

35.26     .XX 

58.5     0.4 

35-43     .34 

62.6    0.8 

54-94     .X4 

68.5    0.0 

44-77    .31 

39.9    0.8 

17.2 

35.15     .XX 

58.1     0.3 

35.19     .33 

61.6     Z.3 

54.8Z     .13 

68.4  -0.3 

44.47     .30 

38.8     z.3 

27.1 

35.05     .xo 

57.9+0.3 

34.97     .ax 

60.  z    1.7 

54.68     .za 

68.0    0.6 

44-18     .27 

37.3     x.7 

Sept. 

6.1 

34.96  -.08 

57.8     0.0 

34.77  -.x8 

58.2 -2.x 

54-56  -.10 

67.3-0.8 

43.92  -.23 

35.5  +3-0 

16.1 

34.89  .05 

57.9-0.3 

34-6 1     .13 

55.9  3.5 

54.47     .08 

66.4      X.X 

43.71     .x8 

33-4    «-a 

1 

26.0 

34.86  -.03 

58.2     0.4 

34.48     .xo 

53.2     3.8 

54.40     .05 

65.  Z     x.4 

43-57     .x3 

31. 1    3.4 

Oct. 

6.0 

34.85  +.oa 

58.6     0.6 

34.40  -.05 

50.3     3.x 

54.37  --01 

63.6     1.7 

43-49  -.04 

28.6    2.5 

1 

16.0 

34.89     .06 

59.3     0.8 

34.38  +.01 

47-1     3-3 

54.38  +.03 

6z.8    Z.9 

43.49  +.04 

26.  Z      2.4 

26.0 

34.97  +.XI 

60.3— X.X 

34.42  +.07 

43.7  -3.4 

54.43  +.08 

59.7  -«-a 

43.58  +.14 

23-7+3-3 

Nov. 

4-9 

35.10     .X5 

61.5     X.3 

34-52     .13 

40.2     3.5 

54-53     .X3 

57-4    a.4 

43.77     .33 

21.5      3.x 

14.9 

35.28     .ao 

63.0     Z.6 

34.69     .30 

36.7     3.5 

54.68     ,17 

55-0    3.5 

44-04     .33 

Z9.6     Z.8 

24.9 

35.50     .34 

64.7     X.8 

34-92      .36 

33-2    3.4 

54.88     .aa 

52.4    3.6 

44-40     .39 

z8.o    z.4 

Dec. 

4.8 

35-76     .37 

66.6     X.9 

35-21     .31 

29.9     3.3 

55.  Z2     .a6 

49.8     2.6 

44.83    .46 

z6.8    0.9 

14.8 

36.05  +.30 

68.6  -«.o 

35.55  +.36 

26.8  -2.9 

55.39  4..a9 

47.2  -3.5 

45-33  +.5X 

z6.2  +0.4 

24.8 

36.36     .33 

70.7    a.x 

35.93     .40 

24. z    2.5 

55-70     .33 

44.7    a.4 

45-87     .35 

z6.o  -O.Z 

34.8 

36.69  +.34 

72.7-3.1 

36.34  +.43 

2Z.8  -2.0 

56.03  +.33 

42.4  -3.2 

46-44  +.59 

Z6.4  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Draconis. 

a  Bootis. 
{Arcturus.) 

^Bootis. 

p  Bootis. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 

North, 

Right 
Ascension. 

Declination 
North, 

Right 

DaeUnation 
North. 

b     m 

0         , 

h      m 

•        t 

b     m 

• 

h     m 

•        '  • 

14    I 

+  64   50 

14    II 

+  19   41 

14   21 

+  52    18 

14  27 

+  30    48 

(Dec. 

30.8) 

8 
38.86  +.55 

65-9 -«.3 

s 
3.69  +.32 

75.3  -a.4 

• 
45.38  +.41 

41.2-3.6 

• 
28.91  +.33 

35.9 -a-6 

Jan. 

9.8 

39-43     .37 

63.9     1.7 

4-01     .33 

73.0     3.1 

45.80     .43 

38.9    a.i 

29.24     .34 

33-5     «•« 

19.8* 

40.02     .59 

62.5     x.o 

4-34     -33 

71.0     X.8 

46.24     .44 

37.1    1.5 

29-59     .35 

31.5     «.« 

29.7 

40.62     .58 

61.8-0.4 

4.67     .32 

69.4     1.4 

46.68     .44 

35-9    0.9 

29.94     .34 

29.9    »-s 

Feb. 

8.7 

41-20     -53 

61.8  -^0.3 

4-99    .30 

68.1     x.o 

47,11     .43 

35.3  -oa 

30.28     .33 

28.9    0.8  , 

1 

18.7 

41-73  +-31 

62.4  +0.9 

5.28  +.38 

67.3  -0.6 

47.52  +.39 

35.4+0.4 

30.60  +.31 

28.4-0^3 

28.7 

42-22      -45 

63.7     1.5 

5.55     .25 

67.0  -0.1 

47-90     .35 

36.1    1.0 

30.90     .28 

28.4+0.3 

Mar. 

10.6 

42.64      08 

65.5     3.0 

5.79     -M 

67.1+0.3 

48.23     .31 

37.4    1.3 

31.16     .35 

29.0    ou8 

20.6 

42.98      .30 

67.8    8.5 

5.99     .18 

67.6    0.7 

48.51     .35 

39.2    3.0 

31.39       •»! 

30.0      1.3 

30.6 

43-23      .« 

70.4     3.8 

6.15     .13 

68.5     I.O 

48.74     -19 

41.4    3.4 

31.58     .X7 

31.4  I-« 

Apr. 

9.5 

43.39  +.13 

73-4  +3.0 

6.28  +.n 

69.6+1.3 

48.90  +.14 

44.0+3.7 

31.73  +.13 

33.1 +X.9 

19.5 

43-47  +-03 

76.4    3.1 

6.38     .08 

71.0    1.5 

49.01      .08 

46.8    3.8 

31.84   .09 

35-1     2-x 

29.5 

43.46  -.05 

79-5    3.0 

6.44     .05 

72-5     1.6 

49.06  +.03 

49.6     3«9 

31.92    .06 

37-3    «-a  1 

May 

9.5 

43-37     -^3 

82.5    3.9 

6.47  +.03 

74.2     X.6 

49.06  -.03 

52.5    a.8 

31.96  +.03 

39-5    «.« 

19.4 

43'.  20       .30 

85.3    a.7 

6.47  -.01 

75.8     1.6 

49.00     .08 

55.3    a-7 

31.96  -.OX 

41.7     «.a 

29.4 

42.96  —.26 

87.9+3.4 

6.45  -.04 

77.4  +1.6 

48.90  -.X3 

57-9 +a.5 

31.93  -.04 

43-9 +*-! 

June 

8.4 

42.67      .33 

90.  z    3.0 

6.40       .06 

78.9     1.5 

48.75     .17 

60.3    3.3 

31.87       .07 

45.9    X.9  i 

18.4 

42.33       .36 

91.9    1.6 

6.32       .08 

80.3     1.3 

48.57     -ao 

62.3     1.8 

31.79       .10 

47-7     ».7 

28.3 

41.95       .40 

93-2    i.x 

6.23      .10 

81.5     l.X 

48.35     .33 

63.9     1.4 

31.68       .13 

49.2    2.4 

July 

8.3 

41-53     •4a 

94.0    0.6 

6.11       .13 

82.5    0.9 

48.10     .35 

65.1     1.0 

31.54       -U 

50.5     X.I 

18.3 

41.10  -.44 

94-3  +0.X 

5-99  -.»3 

83.2  +0.6 

47.84  -.37 

65.8  +0.5 

31.39  -.16 

51.4 -H*^? 

28.2 

40.66     .44 

94-1  -0.5 

5.85     .14 

83.7    0.3 

47.56      .38 

66.1    0.0 

31.23     .17 

52.0+0.4 

Aug. 

7.2 

40.22     .43 

93-4    »-o 

5.70     .»5 

83.9+0.1 

47.27  .39 

65.9-0.5 

31.05   .18 

52.2    0.0 

17.2 

39-79     .4a 

92.1    1.5 

5.55     .13 

83.8  -0.3 

46.99      .38 

65.2    0.9 

30.87     .18 

52.0-0.4 

27.2 

39-39    .39 

90.4    J.9 

5.41     .14 

83.4    0.5 

46.71   .37 

64.0    1.4 

30.70     .17 

51-5    0.7 

Sept. 

6.1 

39.02  -.35 

88.2  -3.4 

5.27  -.13 

82.8  -0.8 

46.45  -.35 

62.3  -x.8 

30.54  -.16 

50.6  -i.i 

16. 1 

38.70    .30 

85.7    3.8 

5.15     .10 

81.8     X.I 

46.22       .31 

60.3    3.3 

30.39     .14 

49.3    1-4 

26.1 

38-43     .23 

82.7    3.1 

5.06     .07 

80.5     X.4 

46.02       .17 

57.8    3.6 

30.27     .11 

47-7    1-8 

Oct. 

6.1 

38.23     .16 

79.5    3.4 

5.01  -,04 

79.0     1.7 

45.87     .la 

55.0    3.0 

30.18     .07 

45.7    a.x 

16.0 

38.11  -.08 

76.0    3.6 

4.99     .00 

77.2     3.0 

45-78  -.06 

51.9    3.a 

30.13  -.03 

43-5    a-4 

26.0 

38.07  +,01 

72.3-3.7 

5.02  +.05 

75.1-3.3 

45.75   .00 

48.6-3.4 

30.13  +.Q3 

41.0-4.6 

Nov. 

5.0 

38.13     .10 

68.5    3.8 

5.09     .10 

72.7  3.4 

45.78  +.07 

45.0     3-6 

30.18     .08 

38.2    2.8 

14.9 

38.28     .20 

64.8    3.7 

5.22     .15 

70.3     «.6 

45.88     .X4 

41-4    3.6 

30.28     .13 

35.3    3.0  j 

24.9 

38.53     .39 

61. 1    3.6 

5-39     .ao 

67.6  3.7 

46.06       .31 

37.8  3.6 

30.44     -18 

32.3    S.O 

Dec. 

4.9 

38.86     .38 

57.6    3.3 

5-61     .34 

64.9  3.7 

46.30     .37 

34-3    3.4 

30.65     .33 

29.2     S.O 

14.9 

39.28  +.45 

54.4-3.0 

5.87  +.28 

62.2  -3.6 

46.61  +.33 

30.9-3.3 

30.90  +.37 

26.2-3.9   ' 

24.8 

39-77     -51 

51.6    3.5 

6.17     .30 

59.6      3.5 

46.96   .38 

27.9    3.8 

31.20     .31 

23.4    a-7  ! 

34.8 

40.32  +.56 

49.3-1.0 

6.48  +.33 

57.2-3.4 

47.36  +.43 

25.3-^.4 

31.52  +.34 

20.8-3.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  Ursae  Minoris. 

aCentauri(mean.) 

eBootis. 

«•  Librae. 

Mean 
Solar 
Date. 

Rigbt 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 

h     m 

14  27 

+76     8 

h      m 

14  32 

0        1 
—60   24 

h     m 
14   40 

• 
+  27    29 

h     m 

H  45 

• 

-15  37 

(Dec.    30-8) 

8 
41.65  +.84 

17.7  -a.4 

8 
44.36  +.55 

58.0 +0.X 

8 

34.78  +.3a 

44.3-^.6 

8 
17.74  +-33 

m 

22.4  -X.5 

1  Jan.      9-8 

42.50       .89 

15.7    X.8 

44.93       .57 

58.2-0.4 

35-"     .33 

41.8     3.2 

18.07     .33 

23.9     1.6 

X9.8 

43-43     .94 

Z4.2     z.z 

45.51        .58 

58.8    0.9 

35-44     -34 

39.8     1.9 

18.4X      .34 

25.4     x.6 

29.7 

44.40     .95 

13-5-0-5 

46.09       .57 

59-9    X.3 

35.78     .34 

38.x     1.4 

18.75     .33 

27.x     Z.6 

Feb.      8.7 

45.37     -93 

13-3 +o.a 

46.65       .54 

6X.4     x.7 

36.12     .33 

36.C)    0.9 

X9.08     .32 

28.7     1.5 

18.7 

46.29  +.88 

13-9+0.9 

47.19  +.5X 

63.3  -2.0 

36.44  +.31 

36.3  ^4 

19-39  +.30 

30.2  -X.4 

28.7 

47.15     ,80 

15-1     1-5 

47.69     .47 

653    a.3 

36.73     .as 

36.1  +0.1 

Z9.6S      .28 

31.6     1.3 

Mar.   10.6 

47.90     .69 

16.9    2.0 

48.14     -43 

67.7    3.5 

37-00     .35 

36.5     0,6 

19.95     -as 

32.8     I.Z 

20.6 

48.53     .56 

19.2    a.5 

48.54     .37 

70.3    3.6 

37.23     .aa 

37.3     X.0 

20.19      .33 

33.8    0.9 

30.6 

49.02     .41 

21.9    2.9 

48.88     .33 

730    3.7 

37-43     .18 

38.5     1.4 

20.40     .19 

34.6    0.8 

Apr.      9-6 

49.35  +.a5 

24.9 +3-1 

49.17  +.36 

75.8  -3,8 

37.59  +.14 

40.1  +X.7 

20.58  +.16 

35.3-0.6 

19-5 

49.53  +.09 

28.0    3.3 

49.40      .30 

78.6    3.8 

37.72     .21 

42.0     X.9 

20.72     .X3 

35.8    0.4 

29.5 

49.54  --06 

31.2     s.a 

49.56     .13 

81.3    3.7 

37.81     .08 

44.0      3.x 

20.84     .xz 

36.2    0.3 

May      9.5 

49.40     .33 

34-4    3.1 

49.67     .07 

83.9    3.6 

37.87     .04 

46.x      3.x 

20.93     .06 

36.4 -O.X 

19.4 

49.11     .36 

37.4    «-9 

49.71  +.01 

86.4    3.4 

37.89  +.01 

48.3    a.x 

21.00     .03 

36.4    0.0 

29.4 

48.68  -.49 

40.1+2.6 

49.70  -.05 

88.7 -3.x 

37.88  -.03 

50.4  +3.0 

21.03  +.02 

36.440.1 

June      8.4 

48.14     .60 

42.5    2.3 

49.62    .11 

90.8      1.9 

37.84     .03 

52.4    1.9 

21.04  — .oz 

36.3    0.3 

18.4 

47.48     .69 

44.5     X.7 

49.48    .16 

92.6     X.6 

37.77     .08 

54-2    x.7 

2Z.0I      .04 

36.1     0.3 

28.3 

46.75     .77 

46.0      Z.3 

49.29.  .ax 

93.9     x.« 

37.68     .xo 

55.7    1.4 

20.96     .06 

35.8    0.3 

July      8.3 

45.95     -83 

47.0      0.7 

49.06     .36 

94.9    0.8 

37-56     .13 

57.0    2.3 

20.88     .09 

35.4    0.4 

18.3 

45.10  -.86 

47.5  40.3 

48.78 -.39 

95.5^4 

37.42  -.15 

58.1  +0.9 

20.78  -.XI 

35.0+0.4 

28.3 

44.22     .88 

47.4-0.3 

48.47     -38 

95.7    0.0 

37.26     .x6 

58.8    0.5 

20.67     .13 

34.5    0.5 

Aug.      7.2 

43.34     .88 

46.8      0.9 

48.14      -33 

95.5  +0.5 

37.10     .X7 

59.1+0.2 

20.54     -H 

340    0.5 

17.2 

42.47     -85 

45-7    »-4 

47.80     .35 

94.8    0.9 

36.92     .17 

59.1-0.3 

20.39     .24 

33-4    0.6 

27.2 

41.63     .81 

44.1    1.8 

47.47     -32 

93.7     1.3 

36.75     .»7 

58.7    0.5 

20.25     .14 

32.8    0.6 

Sept     6.1 

40.85  -.75 

42.0-2.3 

47.16  -.30 

92.2  +X.7 

36.58  -.x6 

58.0  -0.9 

20. IX  -.18 

32.2  +0.6 

z6.i 

40.14     .67 

39.5    a.7 

46.89     .35 

90.3    3.0 

36.43     .14 

57.0      X.3 

X9.99      .XX 

31.7    0.5 

26.1 

39.52     .56 

36.6    3.1 

46.67     .19 

88.2      3.3 

36.31      .11 

55.6     X.5 

19.89     .08 

31.2    0.4 

Oct.      6.1 

39.01     .45 

33.4    3.4 

46.51       .XX 

85.9  3.4 

36.21      .08 

53.9     1.8 

19.82     .05 

30.8    0.3 

x6.o 

38.63     .31 

29.9    3.6 

46.44  -.P3 

83.4    a-4 

36.15  -.03 

5X.8     3.2 

19.79  -.01 

30.5  +0.3 

26.0 

38.39  -.16 

26.2  -3.7 

46.45  +.06 

80.9+3.4 

36.14  +.0X 

49.5 -a.5 

19.80  +.04 

30.4    0.0 

Nov.      5-0 

38.30       .00 

22.4    3.8 

46.55     .15 

78.6    3.3 

36.18    .06 

46.9    3.7 

19.86     .09 

30.6  -0.3 

15.0 

38.38  +.x6 

18.6    3.8 

46.75     .as 

76.4    3.0 

36.27       ,13 

44.2    3.8 

19.98     .X4 

30.9    0.5 

24.9 

38.63     .33 

14.9    3.6 

47.04     .33 

74-5    1.7 

36.42     .X7 

41.3     3.9 

20.15     .X9 

31.5    0.7 

Dec.      4-9 

39.03     .48 

II.3     3-4 

47.42     .41 

73.0    1.3 

36.61     .33 

38.3    a.9 

20.36     .33 

32.4    0.9 

14.9 

39-59  +.63 

8.1  -3.x 

47.87  +.47 

71.9+0.9 

36.85  +.36 

35.4  -2.8 

20.61  +.37 

33.4  -x«x 

24.8 

40.29     .75 

5.2     2.6 

48.37     .51 

7X.3  +0.4 

37-13     -ag 

32.6    3.7 

20.90     .30 

34.7     1-3 

34.8 

41.10  +.86 

2.8 -«.x 

48.92  +.53 

7X.1-0.1 

37.44  +.33 

30.0  -2.5 

2X.22  +.30 

36.1  -X.3 
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j^UrsaeMinoria. 

/JBootis. 

9  Librae. 

/tiBootis. 

Meaa 
Solar 
Date. 

Right 
Ascension. 

Declination 

RlfEht 

Declination 

Right 

Declination 

Right 

Declination 

North, 

AscensioiL 

Ncrth, 

Ascension. 

Soutk, 

Ascension. 

N&rtk. 

h     m 

• 

h      m 

0        » 

h     m 

•          r 

h     m 

.        •         '1 

14   50 

+74  33 

14   58 

+  40    46 

15  II 

-90 

15    20 

+37  43; 

(Dec. 
Jan. 

30.8) 

8 
57.06  +.70 

43.1 -«-6 

a 

8.30  +.33 

6X.9  -a.9 

s 
34.51  +.90 

4X.7-X.6 

s 
40.21  +.90 

i 

37.x  -«.9 

9.8 

57-81     .77 

40.7    a.o 

8.64     .35 

59-3    a-4 

34-82     .3X 

43.3     X-6 

40.52     .33 

34-4    «-5 

Z9.8 

58.63     .83 

39.0    1.4 

9.0X     .37 

57-1    x-9 

35.14     .3a 

44.9     x.6 

40.86     .35 

32.1      S.X 

29.8 

59,49     .86 

37.8    0.8 

9.38     .37 

55.5    1.4 

35.46     .33 

46.4     ».5 

4Z.22     .96 

30.3     x-«   1 

Feb. 

8.7 

60.37     '^ 

37.4 --O.X 

9.75     -36 

54.4    0-8 

35-79    -sa 

47-9     1.4 

41.58     .35 

29-0     x^ 

18.7 

61.22  +.8a 

37.6 -h>.6 

10.11  +.35 

53.9 -o.« 

36.10 +.90 

49.2  -z.a 

41-93  +-34 

28.2  --0.4 

28.7 

62.03     'T* 

38.5    i.a 

10.45      .3a 

53-9 +0-4 

36.39     .a8 

50.3    1.0 

42.27     .33 

28.x +«.x    1 

Mar. 

10.7 

62.76     .68 

40.0    X.8 

10.76     .a9 

54.6    0.9 

36.67     .a6 

5X.2    0.8 

42.58     .90 

28.5  0.7 

ao.6 

63.39     -57 

42.1    a.3 

11.04     .as 

55-8    X.4 

36.92     .34 

5X.9    0.6 

42.86     .t7 

29-5    M    ! 

30.6 

63.91     .45 

44.6    a.7 

XI.27     .az 

57.5    »-9 

37-14     •« 

52.3    0.3 

43."     .«3 

30.9    «-7 

Apr. 

9.6 

64.29  +.31 

47-5+3.0 

XI.46  +.X7 

59.6 +a.a 

37-34  +.18 

52.5 -O.X 

43-32  +.X9 

32.8 +4.X 

19.5 

64.53     .17 

50.6    3.a 

ix.6x     .X3 

6X.9    a.s 

37-51     .15 

52.6    0.0 

43.50     .X5 

35.0    «^    , 

29.5 

64.63  +.03 

53-8    S-a 

11.72     .08 

64.5    3.6 

37.65     .xs 

52.5  -fo-a 

4363     .IX 

37-5    a-6 

May 

9-5 

64.59  -.11 

57.0    3.a 

11.78  +.04 

67.2    a.7 

37.76     .xo 

52.2    0.3 

4372     .07 

40.x     S.6 

19.5 

64.41     '^ 

60.1    3.0 

11.80     .00 

69.9    3.7 

37-84     .07 

5X.8    0.4 

43.77  +.03 

42.8     3.7 

29.4 

64.10 -.37 

63.0  +a.8 

11.78  -.04 

72.5+^.5 

37.90  +.04 

51.3  +0.5 

43.78  -.01 

45.4 +*-6 

June 

8.4 

63.67     .48 

65.7    «-4 

11.73     .08 

74-9    a-3 

37.92  +.OX 

50.8    0.5 

43.76     .04 

48.0     3.4 

18.4 

63.14     -57 

67.9    8.0 

11.63      .XX 

77.2    3.x 

37.92  -.03 

50.3    a6 

4369     .08 

50.3      M 

28.4 

62.53     .65 

69.7    1.6 

II.5I    -14 

79.1    1.8 

37.88     .05 

49-7    o.e 

43.59     .xa 

52.4     X.9 

Jaly 

8.3 

61.84     .71 

71. 1     x.z 

11.35  .17 

80.7    1.4 

37-82     .07 

49.  X     0.6 

43.46     .15 

54.2     1.6 

18.3 

61.10  -.76 

72.0  +0.6 

IX.17  -.X9 

81.9  +X.O 

37-73  -.» 

48.6  +0.5 

43.30  -.17 

55.6 +i.« 

28.3 

60.32     .79 

72.3-+0-X 

10.96     .az 

82.7   0.6 

37.63    .xa 

48.x    0.5 

43-12     .X9       56.6    0.8    II 

Aug. 

7-3 

59.52     -So 

72.1-0.5 

XO.75     .aa 

83.x +o.a 

37.50     .X3 

47-5    0.5 

42.9X      .31 

57.2  +0.4 

17.2 

58.71      .80 

71.3    »-o 

10.52      .83 

83.0  -0.3 

3736     .14 

47.0    0.4 

42.69     .aa 

57.5  •  0.0 

27.2 

57-92     -77 

70.x     X.5 

10.29      .23 

82.5    0.7 

37.2X      .X5 

46.6    0.4 

42.47     •« 

57.2  -0.4 

Sept. 

6.2 

57.17 -.7a 

68.3 -a.o 

10.07  —.ax 

81.6 -i.x 

37.06  -.14 

46.2  -h>.4 

42.25  -.33 

56.6  -0.8 

16.1 

56.48     .66 

66.1    3.4 

9.86     .19 

80.2     X.6 

36.93     .X3 

45.9    0.3 

42.04     .to 

55.5     x.S 

26.1 

55-85     .58 

63.5    a.8 

9.68     .16 

78.4    3.0 

36.8  X     .xo 

45.7 +0.3 

4X.85     .X7 

54.1     x-7 

Oct. 

6.1 

55-32     .48 

60.5    3.x 

9.53     -XS 

76.3    «-3 

36.72    .07 

45.6      0.0 

41.69     .14 

52.2      S.X 

16.1 

54.90    .36 

57-2    3.4 

9.43     .08 

73-8    3.6 

36.66  -.03 

45-7  "o-a 

41.57     •» 

50.0  8.4 

26.0 

54.60    -.23 

53-6  -3.6 

9.37  -.03 

7X.o-a.9 

36.65  +.OX 

46.0  -0.4 

4X.49  -.05 

47.4-3.7 

Nov. 

5.0 

54.44  -.08 

49.9    3.8 

9.37  +-03 

67.9    3.1 

36.69     .06 

46.5    0-5 

41-47     .00 

44.6  3.0 

15.0 

54.43  +.07 

46. 1    3.8 

9.43     -09 

64.6     3-3 

36.77     .10 

47.x    0.8 

4X.50  +.06 

41.5     5.x    . 

24.9 

54-57     -M 

42.3    3.7 

9-55     .15 

61.3     3-4 

36.90     .16 

48.  Z     z.o 

41-59     .xa 

38.3     ^^ 

Dec. 

4-9 

5487     .37 

38.7    3.5 

9.73     •» 

57.9     3.3 

37.09     .ao 

49.2    x.a 

4X.74     .x8 

35-0     3.S 

14.9 

55-31  +.50 

35-2  -3-3 

9.96  +.a6 

54-6 -3-« 

37.3X  +.34 

50.5  -».3 

4X.$4  +.33 

31.7 -3.a 

24.9 

55.88     .6a 

32.2    a.9 

10.24     .30 

51-5    3.0 

37-57     •«7 

51.9    1.4 

42.19     .a7 

28.6    3.0  , 

34.8 

56.56  +.74 

29.5  -«.4 

10.56  +.34 

48.7  -3,7 

37.86  +.30 

53.4  -x.6 

42.49  +-3X 

25.7-*^  ' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

7*  Ursae  Minoris. 

a  Coronae  Borealis. 

a  Serpentis. 

e  Serpentis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
Nprth, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h     m 
15    20 

0        t 

+72  II 

h.    m 
15    30 

•        t 
+27      2 

h     m 

15  39 

+  644 

h     m 

15  45 

+  446 

(Dec. 

30-9) 

8 
50.40  +.56 

M 

15.9 -a.9 

B 
24.56  +.38 

n 
63.x  -3.7 

s 
17.60  +.37 

27.6  -3.0 

8 

46.89  +.37 

47.0  -a.0 

Jan. 

9.8 

51.01        .63 

X3.3    a.4 

24.85    .30 

60.5      3.4 

27.88     .39 

25.6    3.0 

47.17   .39 

45.0    2.9 

19.8 

51.69       .70 

1 1. 1     2.8 

25.17  -3a 

58.2      3.1 

x8.x8    .31 

23.6    1.8 

47.47   .30 

43.2    z.8 

29.8 

52-43     -74 

9.6    z.a 

25.50  .33 

56.3      1.7 

28.50    .31 

2Z.9    1.6 

47-78  .31 

41.5    X.6 

Feb. 

8.8 

53.19     .76 

8.7-0.5 

25.83     .33 

54.8     x.a 

X8.81     .32 

20.4     1.3 

48.09     .sx 

40.x     z.3 

18.7 

53-9C  +-74 

8.5+0.1 

26.15  +.33 

53.9-0.7 

X9,I2  +.30 

19.3  -i.o 

48.40  +.30 

38.9  —2.0 

28.7 

54.70     .71 

9.0    0.8 

26.47     .30 

53.5 -o.a 

19.41     .39 

18.5    0.6 

48.70   .49 

38.1  0.7 

Mar. 

10.7 

55.38     .65 

10. 1     Z.4 

26.76     .38 

53.5  +0.3 

19.70    .a7 

18.0-0.3 

48.98   .37 

37.6  -0.3 

20.7 

56.00     .57 

1 1.8    3.0 

27.03     .35 

54.1     0.8 

19.96    .35 

18.0 +0.1 

49-24     -as 

37.5     0.0 

30.6 

56-52     .47 

14.1    a.5 

27.27     .33 

55.2    1.3 

20.19     -a3 

18.2    0.4 

49.48     .33 

37.7+0.3 

Apr. 

9.6 

56.94  +.36 

16.8  +2.8 

27.48  +.19 

56.6  +X.6 

aO.40  +.30 

18.8  -^7 

49.70  +.30 

38.2  +0.6 

X9.6 

57.25     .as 

19.7    3.x 

27.66     .16 

58.4     X.9 

20.59       .17 

19.7     z.o 

49.89  .28 

39«o    0.9 

29.5 

57.44  +-»3 

22.9    3.8 

27.80     .13 

60.5     3.1 

20.74     -M 

20.8      1.3 

50.05     .Z5 

40.0    z.x 

May 

9-5 

57.50     .00 

26.2    3.2 

27.91      .09 

62.7     3.3 

20.87       .IX 

22.0     1.3 

50.19       .Z3 

4X.1     2.8 

19.5 

57.44  -.» 

29.4    3.1 

27.98     .06 

65.0    3.3 

20.97    .08 

23.4     x-4 

50.29   .09 

42.4     x.3 

29.5 

57.27  -.as 

32.5  +3.0 

28.02  +.03 

67.3  +a.3 

21.04  +.05 

24.8+1.4 

50.37  +.06 

43.7 +X.3 

June 

8.4 

56.99     -33 

35.4    a.7 

28.02  -.pz 

69.5      3.3 

21.07  +.03 

26.2     z.4 

50.41  +.Q3 

45.0     2.3 

18.4 

56.61     .43 

38.0    2.4 

27-99       .05 

71.6      3.0 

21.08  -.01 

27.5     x.3 

50.43     .00 

46.3    x.a 

28.4 

56.14     .51 

40.2    3.0 

27.93       .08 

73.5     X.8 

21.06    .04 

28.8      Z.3 

50.41  -.03 

47.5     x.3 

July 

8.4 

55.59     .58 

42.0    1.3 

27.84       .11 

75.2     1.5 

21.00    .07 

30.0     Z.Z 

50.36    .06 

48.6      2.2 

28.3 

54.98  -.63 

43.3 +I.X 

27.72  -.13 

76.6  +1.3 

20.9a  -.09 

3X.O+Z.O 

50.28  -.09 

49.6  +0.9 

28.3 

54.32     .68 

44-1+0.5 

27.57     .16 

77.7     0.9 

20.81       .13 

31.9    0.8 

50.18     .11 

50.5      0.8 

Aug. 

7-3 

53.63     .70 

44.3    0.0 

27.41      .17 

78.4    a6 

20.68       .14 

32.6    0.6 

50.05      .13 

5X.2     0.6 

• 

17.2 

52.92     .71 

44.1  -0.3 

27.23     .18 

78.8  40.3 

20.54     .X5 

33.1    0.4 

49.91     .Z5 

51.7  0.4 

27.2 

52.2Z     .70 

43.3     x.o 

27.04     .19 

78.9 -O.X 

20.38     .16 

33.4  +0.3 

49.75     .z6 

52.2    O.S 

Sept. 

6.2 

51.51  -.68 

42.0-1.3 

26.85  -.18 

78.5-0.5 

20.22  -.16 

33.5    o-o 

49.59  -.x6 

52.2  +0.2 

16.2 

50.86     .63 

40.3    3.0 

26.67     .17 

77.8    0.9 

20.07     .15 

33.4  -oa 

49.44     -XS 

52,2  -o.a 

26.1 

50.25     .57 

38.1  3.4 

26.50     .15 

76.8       X.3 

19.93     .13 

33.0    0.5 

49.30      .23 

51.9    0.4 

Oct. 

6.1 

49.71      .49 

35.4     3.8 

26.36      .13 

75-3    1.6 

19.81      .10 

32.5    0.7 

49.18     .zo 

51.4    0.6 

16. 1 

49.27     .99 

32.4    3.a 

26.26     .08 

73.6    1.9 

19.73     .07 

31.7    0-9 

49.09  .07 

50.7    0.8 

26.1 

48.02  -.a8 

29.1-3-4 

26.20  -.04 

71.5-3.3 

19.68  -.03 

30.6  -z.3 

49.04  -.03 

49.8  -Z.Z 

Nov. 

5.0 

48.69     .16 

25.5     3.6 

26.18  +.01 

69.1    3.5 

19.68  +.02 

29.3     Z.4 

49.03  +.02 

48.6    z.s 

15.0 

48.59  -.03 

21.8     3.7 

26.22     .06 

66.5    3.7 

19.72     .07 

27.7     X.7 

49.07   .07 

47.2    2.5 

25.0 

48.63  +.10 

X8.0    3-8 

26.30     .11 

63.7    a.9 

19.82       .13 

25.9     Z.8 

49.16     .zz 

45.6     x.7 

Dec. 

4.9 

48.S0      .24 

14.3     3.7 

26.44     .17 

60.8    3.9 

19.96     .17 

24.0    3.0 

49.30     .z6 

43.8     2.9 

14.9 

49.11  +.37 

10.7  -3.5 

26.63  +.31 

57.8  -3.9 

20.15  +.31 

22.0-3.1 

49.49  +.30 

41.8  -3.0 

24.9 

49.54      -49 

7-4    3.1 

26.87       .25 

55.0    3.8 

20.38       .34 

X9.9    a.z 

49.71      .84 

39.8      3.0 

34.9 

50.08  +.60 

4.4  -a.7 

27.14  +.39 

52.2  -3.7 

20.64  +.37 

17.8 -a.  z 

49.97  +.37 

37.8  -a.o 
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1 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Ursae  Minor  is. 

e  Coronae  Borealis. 

6  Scorpii. 

P^  Scorpii. 

Mean 
Solar 
Date 

Right 

Declination 

Rigbt 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Stmtk. 

Right 
Ascension. 

Declination 
South. 

h      m 

• 

h      m 

•         t 

b      m 

0          r 

h      m 

•        t 

15  47 

+78    5 

15  53 

+  27       9 

15  54 

—  22    20 

15  59 

1 

(Dec. 

30.9) 

34.27+  .66 

60.5  -3.0 

s 
24.15  +.36 

61. 1  -3.8 

s 
21.72  +.30 

4.3  -0-8 

s 
33.89  +.38 

46.3  -0.8 

Jan. 

9.9 

35.02    .80 

57.7     «.6 

24.43    -ag 

58.4     3.5 

22.03     .33 

5.1    0.9 

34-18     .3x 

47.2    0.9 

19.8 

35.90   .92 

55-4    a.x 

24.73     .3X 

56.0      8.3 

22.35     .33 

6.1     I.O 

34-50     .33 

48.2     1.0 

29.8 

36.89    I.OX 

53.6    1.5 

25.05     .3a 

54.0     1.8 

22.69     .34 

7.1     X.I 

34.85     .33 

49.3     X.I 

Feb. 

8.8 

37.95    1.06 

52.5    0.8 

25.37     .33 

52.5       1.3 

2303     .34 

8.2     I.I 

35.17     -33 

50.4     1.0 

18.7 

39.05+X.08 

52.0-0.1 

25.70  +.3a 

51.4-0.8 

23-37  +.33 

9.3-x.o 

35.50  +.33 

51.4  -X.0 

28.7 

40.13    104 

52.2+0.5 

26.02     .31 

50.9  -^.3 

23.70     .3a 

X0.3     1,0 

35.82     .3a 

52.4  0.9 

Mar. 

10.7 

41.16     .98 

53.1    i.a 

26.32      .39 

50.8  +0.3 

24.02     .30 

1 1.2     0.9 

36.13     .30 

53.3  0.8 

20.7 

42.11      .88 

54^6    X.8 

26.60     .37 

51.3      0.7 

24.31     .38 

12. 1     0.8 

36.43     .a8 

54-1    0-7 

30.6 

42-94     .75 

56.6    8.3 

26.86      .34 

52.3    i.a 

24.58      .36 

12.9     0.7 

36.70      .36 

54.7    0.6 

Apr. 

9.6 

43.63-h  .61 

59.1+4.7 

27.08  +.31 

53.7  +X.6 

24.83  +.34 

13.5-0.6 

36.95  +.«4 

55.2  -t>.4 

19.6 

44.16     .44 

62.0    3.0 

27.28     .x8 

55.5     X.9 

25.05       .31 

14. 1     0.5 

37-17     .ax 

55.6    0.3 

29.6 

44.51      .36 

65.1     3.a 

27.45    -xs 

57.5    a.i 

25.25       .18 

14.5    a4 

37.37     •x8 

55-9    o.a 

May 

9.5 

44.67+  .07 

68.4    3.3 

27.58       .13 

59.7     2-3 

25.42     .15 

14.9    0.3 

37.54     .X5 

56.1      O.X 

19.5 

44.66-  .IX 

71.7    3.a 

27.68    .08 

62.1    3.4 

25.56       .13 

15.2    0.3 

37.68      .13 

56.2  -O.I 

295 

44.46-  .28 

74.9 +3.X 

27.74  +.<H 

64.5  +3.4 

25.66  +.09 

15.4 -o.a 

37.78  +.09 

56.2    0.0 

June 

8.4 

44.09     .45 

77-9    a.9 

27.76  +.01 

66.9    a.3 

25.73       -05 

15.6     0.1 

37.86     .06 

56.2      CO 

18.4 

43.56     .60 

80.6    a.6 

27.76  -.03 

69.1     3.3 

25.77  +.oa 

15.7 -0.1 

37.90  +.oa 

56.2  +0.1 

28.4 

42.88     .74 

83.1    a.a 

27.71   .07 

71.2     3.0 

25.77  --oa 

15.7    o-o 

37.90  -.ox 

56.Z     0.1 

July 

8.4 

42.07     .86 

85.1     1.8 

27.63       .10 

73.0     1.7 

25.73     .05 

15.7 -H).x 

37-87  .05 

55.9    o.« 

18.3 

41.16—  .96 

86.7  +1.3 

27.52  -.13 

74.6+1.4 

25.66  -.08 

15.6  +0.1 

37.81  -.08 

55.7 -H).* 

28.3 

40.16   Z.03 

87.8    0.8 

27.38       .15 

75.9     X.I 

25.56     .11 

15.4    0.3 

37.71     .IX 

55.5    0.3 

Aug. 

7-3 

39.10   1.08 

88.4  +0.3 

27.22       .17 

76.8    0.8 

25.44      .»4 

15.2    0.3 

37.59     .X3 

55.2    0.3 

17.3 

37.99    «." 

88.4  -0.3 

27.04     .19 

77.4  +0.4 

25.29      .16 

14.9    0.4 

37.45     .X5 

54.9  .0.4 

27.2 

36.87    I.XI 

88.0    0.7 

26.85       .30 

77.6    0.0 

25.13     .X7 

14-5     0-4 

3729     .x6 

54.5     0-4 

Sept. 

6.2 

35.76-1.09 

87.0  -i.a 

26.65  -.30 

77.4  -0.3 

24.96  -.17 

14.0+0.5 

37.12  -.16 

54.0+0.5 

16.2 

34.69    1.04 

85.6    1.7 

26.45       .19 

76.9    0.7 

24.80     .16 

13.5     0.6 

36.96     .16 

53.6    0.5 

26.1 

33.68     .96 

83.7    a.3 

26.27       .17 

76.0    I.I 

24.65     .14 

12.9    0.6 

36.81     .14 

53.1     0.5 

Oct. 

6.1 

32.76     .86 

81.3    a.6 

26.12      .14 

74-7    X.4 

24.52      .IX 

12.3     0.6 

36.68     .11 

52.6    0.4 

16.1 

31.95     .74 

78.5    a.9 

25.99  ." 

73.1    x.8 

24.43     .07 

1 1.8    0.5 

36.58     .08 

52.2     0.4 

26.1 

31.29-  .59 

75.4 -3.a 

25.90  -.06 

71.2 -3.1 

24.37  -.03 

11.3  +0.4 

36.53  -.04 

51.9+0.3 

Nov. 

5.0 

30.78     .4a 

72.1    3.5 

25.86  -.03 

68.9    2.4 

24.37   +.03 

Z0.9    0.3 

36.52  +.oa 

51.7 +0.1 

150 

30.45     .83 

68.5    3.6 

25.87  +.03 

66.4    3.6 

24.42       .08 

10.7 +ai 

36.56     .07 

51.6     0.0 

25.0 

30.32-  .03 

64.8    3.7 

25.93       .09 

63.6    3.8 

24.52     .13 

10.7  -0.1 

36.66     .13 

51.7 -«.« 

Dec. 

5.0 

30.39+  .17 

61. 1     3.6 

26.05      .14 

60.7    3.9 

24.68     .x8 

Z0.9    0.3 

36.80     .17 

52.0    0.4 

14.9 

30.66+  .37 

57.5-3.5 

26.21  +.19 

57.8  -3.9 

24.88  +.33 

II.2-0.4 

37.00  +.33 

52.5-0.6 

24.9 

31."     .55 

54.1    3.a 

26.43      .33 

54.9    a.8 

25.13     .a7 

1 1.7    0.6 

37.24     .a6 

53.2     0.7 

1 

34-9 

31.77+  -73 

5 1. 1 -a.9 

26.68  +.37 

52.2  -3.7 

25.42  +.30 

12.4  -0.8 

37-51  +.a9 

54.0-0.9   1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombridge  2320. 

<TOphiuchi. 

rHerculis. 

n  Draconis. 

Meaa 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

N»nh, 

StntiA. 

Ascension. 

North, 

Ascension. 

North. 

h     m 

• 

h     m 

• 

h     m 

• 

h     m 

• 

16   5 

+68     4 

16      9 

—  3  26 

16  16 

+  46    32 

16   22 

+61  44 

(Dec. 

30-9) 

8 
59.70  +.39 

18.4-3.3 

• 
3.12  +.85 

8.3-X.6 

8 

41.34  +.a6 

59.7 -3.a 

8 
35.46  +.30 

19.4-3.4 

Jan. 

9.9 

60.13     '47 

15.4    a.9 

3-39     .28 

9.9   1.6 

41.62     .30 

56.6    3.9 

35.79       .37 

X6.2     3.0 

19.8 

60.64     .54 

12.7    a.4 

3.68     .30 

X1.5    1.5 

41.94     .34 

53-9    a-S 

36.20       .43 

13.4    a.5 

29.8 

61.21      .S9 

X0.6    1.8 

3-99     .3x 

12.9    X.4 

42.30     .37 

51.6    8.0 

36.65       ,47 

XX.X     8.0 

Feb. 

8.8 

61.83     -te 

9.Z     i.a 

4.30     .3X 

X4.2      Z.9 

42.68     .38 

49.9     x.4 

37.14       .50 

9.4    x.4 

x8.8 

62.46  +.63 

8.3  -0.5 

4.61  +.3X 

15.4  -X.0 

43.06  +.38 

48.7  -0.8 

37.66  +.51- 

8.3-0.8 

28.7 

63.09     .6a 

8.2  +o.a 

4.92     .30 

x6.2    0.7 

43.44     .38 

48.2  -0.3 

38.17     .51 

7.9 -0.x 

Mar. 

10.7 

63.71     .39 

8.7    0.9 

5.21      .88 

x6.8    O.S 

43.81     .36 

48.3  -H).4 

38.68     .49 

8.x +0.6 

20.7 

64.28     .54 

9.9    x-5 

5.48     .^7 

17.2-0.8 

44.16     .34 

49.1     X.O 

39.16     .46 

9.0     x.8 

30.7 

64.79     .48 

ZZ.7    a.o 

5-74     -as 

17.2  40.X 

44.49     .3x 

50.4     X.6 

39.60     ^x 

xo.6    x.8 

Apr. 

9.6 

65.24  +.41 

13-9  +a.5 

5.98  +.as 

17.0+0.3 

44.78  +.87 

52.3 +a.x 

39-99  +.36 

X2.7+a.3 

19.6 

65.61     .3a 

16.6    a.9 

6.19    .90 

16.6    0.5 

45.03     .as 

54.6    8.5 

40.32     .30 

15.2    8.7 

29.6 

65.88     .a3 

19.7    S.I 

6.38     .17 

x6.o    0.7 

45.24     .x8 

57.2     8.8 

40.59     .a3 

x8.x    3.0 

May 

9.5 

66.06     .13 

22.9    3.3 

6.54     -15 

X5.2    0.8 

45.40     .X4 

60.x     3.0 

40.78     .16 

2X.2     3.8 

19-5 

66.14  +•<« 

26.2    3.3 

6.67      .IS 

X4.4    0.9 

45.51     .09 

63.x     3.x 

40.90     .08 

24.5     3.3 

29-5 

66.13  -.06 

29.5  +3-a 

6.78  +.09 

13.5-H3.9 

45.58  +.04 

66.2+3.1 

40.95  +»ox 

27.8+3.3 

June 

8.5 

66.02     .x6 

32.7    3.x 

6.85     .06 

Z2.5      X.O 

45.59  -.ox 

69.3    3.0 

40.92  -.07 

31. 1    3.a 

18.4 

65.81      .34 

35.7    a.9 

6.89  +.08 

ZZ.6    0.9 

45.55     .06 

72.2     8.8 

40.82     .14 

34.2    3.0 

28.4 

65.53     .3a 

38.4    2-5 

6.89  —.01 

Z0.7    0.9 

45.47     .11* 

74.8     8-5 

40.64     .ax 

37.1    ^7 

Jnly 

8.4 

65.16     .40 

40.8      8.x 

6.87       .04 

9.8    0.8 

45.34     -15 

77.2      8.8 

40.40     .87 

39.6    8.4 

18.4 

64.73  -.46 

42.7  +1*7 

6.8x  —.07 

9.0  +0.7 

45.17  -.19 

79.3 +X-8 

40.XO  -.38 

41.8+8.0 

28.3 

64.24     .51 

44.2    I.a 

6.72     .xo 

8.3    0.7 

44.97     -aa 

80.9     X.4 

39.75     -37 

43.5     X.5 

Aug. 

7-3 

63.70     .55 

45.2    0.7 

6.60     .13 

7.7    0.6 

44-73     .as 

82.x     X.O 

39.36     .4X 

44.8     X.O 

17-3 

63.13     .58 

45-7 +0.8 

6.46     .15 

7.2    0.5 

44.46     .87 

82.9    0.6 

38.93     .44 

45.6+0.5 

27.2 

62.54     -59 

45.6  -o.a 

6.3X     .16 

6.8    0.4 

44.18     .89 

83.2  +0.1 

38.48     .45 

45.8    0.0 

Sept 

6.2 

61.94  --59 

45.  z -0.8 

6.15  — .xe 

6.5 +0.8 

43.89  -.89 

83.x -0.4 

38.02  -.46 

45.6-0.5 

16.2 

61.36     .57 

44.0    1.3 

5.99     .X5 

6.3  +O.X 

43.60     .88 

82.4    0.9 

37.57     -45 

44.8      X.O 

26.2 

60.81      .53 

42.4    X.8 

5.84     .X4 

6.3-0.1 

43.33     .a6 

8X.3    1.3 

37-13     -43 

43.6    X.S 

Oct. 

6.1 

60.30     .48 

40.4    a.3 

5.71      .18 

6.4    aa 

4307     .a4 

79.7     1.8 

36.72     .39 

4X.8      8.0 

z6.i 

59.84     .4a 

37.9.  a.7 

5.6X   .09 

6.7    0.4 

42.85     .ao 

77.7    a.8 

36.36     .33 

39.6      8.4 

26.  z 

59.47  --as 

350 -3.0 

5.54  -.05 

7.2-0.6 

42.68  -.X5 

75.3 -«.6 

36.05  -.87 

37.0-3.8 

Nov. 

5-1 

59.18     .as 

31.8    3.3 

5.52      .00 

7.9    0.8 

42.56     .09 

72.5    a.9 

35.81     .X9 

34.0    3.a 

15.0 

59.00   .13 

28.3    3.6 

5.54  +.05 

8.8    0.9 

42.50  -.03 

69.4    3.a 

35.66     .XX 

30.6    3.4 

25.0 

58.93  -.oa 

24.7    3.7 

5.62     .xo 

9.9    i.a 

42.50  +.03 

66.x    3.4 

35.59  -.oa 

27.x    3.6 

Dec. 

5.0 

58.97  +.10 

2Z.0     3.7 

5.74     -15 

ZX.X      X.3 

42.57     •» 

62.7    3.5 

35.61  +W07 

23.5    3.7 

X4.9 

59.12  +.ai 

17.3-3.6 

5.91  +«X9 

X2.5-X.5 

42.70  +.16 

59.2-^.5 

35»73  +.x6 

19.8  -3.6 

24.9 

59.39     .32 

13.8  3.4 

6.12     .83 

X4.I     1.5 

42.flO      .88 

55.8    3.3 

35.93     .as 

x6.2    3.S 

34-9 

59.76  +.4a 

10.5  -3.x 

6.37  +.a7 

X5.6  -1.6 

43.15  +.88 

52.5  -3.1 

36.22  +.33 

X2.8-3.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

oScorpii. 

/^Herculis. 

ADraconis. 

1 
COphiuchL 

Right 
Ascension. 

Declination 
Stm^Jk. 

Right 
AscensioxL 

Declination 
North. 

Right 
Ascension. 

Declination 

North. 

Right 
Ascension. 

Declination 
S0MiJL 

h     m 
16   23 

0        t 
—26    12 

h     m 
16   25 

• 
+31    42 

h     m 
16   28 

+68  58 

h     m 
16   31 

•             r 

— 10    21 

(Dec.    30.9) 

8 

12.80  +.a8 

28.7  -0.4 

s 
52.35  +.24 

25.6 -g.7 

s 
7-79  +.34 

56.9-3.4 

s 
35.76  +.«5 

m 
48.4  -X.2 

Jan.       9-9 

13.10     .31 

29.2    O.S 

52.60     .26 

23.0    a.4 

8.18     .44 

53.7      3.0 

36.02     .27 

49.5     x.« 

19-9 

13.4a     -33 

29.8    0.6 

52.88     .28 

20.7    2.2 

8.66    .32 

50.9    1.6 

36.30     .29 

50.7       t.« 

29.8 

13-75     -34 

30.4    0.7 

53.17     .30 

18.7     X.9 

9.22     .38 

48.6     2.0 

36.61     .31 

51.9     x-i 

Feb.      8.8 

14.  XO     .35 

31.2    0.8 

53.48     .31 

17.0    1.4 

9.83    .63 

46.9     1.4 

36.92     .3x 

53.0      X.O 

18.8 

14.45  ^..34 

32.0  -0.8 

53-79  -t-'Si 

X5.8  -X.O 

ZO.48  +.6s 

45.8  -0.8 

37.23  +-SX 

54.0 -tW9 

28.7 

14.79     .34 

32.8    a8 

54-"     -31 

15.0-0.5 

11.13     .«3 

45.4-0.1 

37.55     .31 

54-8    «X7 

Mar.   10.7 

15.12     .Sa 

33.6    0.8 

54.41     .30 

14.8    o*o 

IX.78     .63 

45.6+0.6 

37.85     .30 

55.4  0.5 

20.7 

15.44     -31 

34-4    0.7 

54.70    .as 

X5.0  -fo.5 

12.39     .59 

46.6      Z.2 

38.14     .«8 

55.8     ows 

30.7 

15.74     •« 

35.0    0.7 

54.97    .ae 

15.7    0.9 

12.96     .93 

48.x     1.8 

38.42     .27 

56.0  -0.1 

Apr.      9.6 

16.02  +.a7 

35.7-0.6 

55.21  +.«s 

16.9  +X.3 

13.46  +.46 

50.2 +2.3 

38,67  +.23 

55.9+0.1 

19.6 

16.27     .24 

36.2    0.3 

55.43     •« 

18.4     1.7 

13.88     .38 

52.8     2.7 

38.91   -.as 

55.8     OW3 

29.6 

16.50       .23 

36.7    0.5 

55.63     .18 

20.2     1.9 

14.22     .29 

55.7  3.0 

39.12     .20 

55.4   <M  i 

May      9.6 

16.71     .19 

37.2    0-4 

55-79     .15 

22.2     2.x 

14.46     .X9 

58.8    3-a 

39.31     .17 

55.0     0.5 

19.5 

16.88     .IS 

37.6    0.4 

55.93     .la 

24.4      2.2 

14.59  +.09 

62.2     3.3 

39.47     .14 

54-4    0.6  ; 

29.5 

17.01  +.xa 

38.0-0.4 

56.02  +.08 

26.7  +2.3 

14.63  -.02 

•65.5+3-3 

39-60  +.ia 

1 
53.6+0.6   ' 

June     8.5 

17.12     .08 

38.3    0.3 

56.09    .05 

28.9      2.2 

14.56       .X3 

68.8    3.a 

39.70     .08 

53.2     ow6 

18.4 

17.18     .05 

38.6    0.3 

56.12  -f.ox 

31.1    a.x 

14.39       .21 

72.0    3.0 

39.76     .05 

52.6    0.6    1 

28.4 

17.21  +.01 

38.8    0.2 

56.11  -.03 

33.2    a.o 

14-13     .30 

74.9    a.7 

39.79  +.0X 

51.9     0.6    ' 

July      8.4 

17.19  -.03 

39.0    0.2 

56.06    .06 

35.0    X.8 

13.79       .38 

77-4    a.4 

39.78  -.03 

51.3     0.6   ' 

18.4 

17.14  -.07 

39.1^1 

55.98  -.10 

36.7  +1.6 

13.37  -.46 

79.6 -fa-o 

39.74  -.06 

1 
50.8+0.5    1 

28.3 

17.05     .10 

39.2    0.0 

55.87  .13 

38.1     X.3 

12.88     .52 

81.4    X.5 

39.66     .09 

50.3    0.5    1 

Aug.      7-3 

16.94     .13 

39.1 +0.X 

55.73     .15 

39-2    x.o 

12.33   .57 

82.7      X.X 

39.56     .la 

49.8     0.4 

173 

16.79     .x6 

39.0  0.2 

55.57     .17 

40.1    0.7 

11.74    'te 

83.5+0.6 

39-43     -M 

49-4    0.4   1 

27.3 

16.62     .17 

38.7  0.3 

55.39     .18 

40.6  +0.3 

11.12      .62 

83.8    0.0 

39.27    -le 

49.0    O.S 

Sept.     6.2 

16.44  -.18 

38.4  +0.4 

55.20  -.X9 

40.7    0.0 

10.49  -.63 

83.6-0.5 

39.  IX  -.16 

48.7  -H>.3 

Z6.2 

16.26     .17 

37.9  0.5 

55.01     .X9 

40.5-^4 

9.86    .62 

82.9     X.O 

38.95     .x6 

48.4    o.a 

26.2 

16.10     .z6 

37.3    0-6 

54.82     .18 

40.0    0.7 

9.25   .59 

81.6   1.5 

38.79     .15 

48.2  +O.Z 

Oct.      6.1 

15.95     .13 

36.7    0.6 

54.66     .15 

39.1     X.I 

8.68     .54 

79.8      2.0 

38.64     .13 

48.  z    0.0 

z6.z 

15.83      .10 

36.1    0.6 

54.51     .w 

37.9    1.4 

8.17     .48 

77.6    a.4 

38.53     .10 

48.  z  -o.t 

26.1 

15.75  -.06 

35.5  +0.6 

54.41  -.09 

36.3-1.7 

7.72  -.40 

75.0  -2.8 

38.45  -.06 

48.3  ^3 

Nov.      51 

15.72  -.ox 

34-9    0.5 

54.34  --04 

34.5    2.0 

7.37     .30 

72.0    3.a 

38.40  -.oa 

48.6    0.3 

15-0 

15.74  +.05 

34.4    0.4 

54.33  +.0X 

32.3     «.3 

7.11       .20 

68.6    3.4 

38.41  +.03 

49.0    0.5 

25.0 

15.81     .zo 

34.1    0.3 

5436     .06 

29.9     «.5 

6.97  -.08 

65.x    3.6 

38.47     .08 

49.6    0.7 

Dec.      5.0 

15.94   .16 

33.9 -N>.x 

54.45     ." 

27.4     2.6 

6.95  +.04 

61.4    3.7 

38.58     .13 

50.4    0,9 

15.0 

16.12  +.ax 

33.9-^1 

54.58  +.16 

24.7  -2.7 

7.04  +.15 

57.7-3.6 

38.73  +.x8 

5X.3  -1.0 

24.9 

16.35     .25 

34.0    0.2 

54.76     .ao 

22.1     2.7 

7.25     .«7 

54.1     3.5 

38.93     .aa 

52.3    X.X 

34.9 

16.62  +.29 

34-4  -0.4 

54.99  +.24 

19.4  -2.6 

7.58  +.37 

1 

50.7  -3.3 

39.17  +.26 

53.5-1.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Trianguli 

Aastralis. 

V  Herculis. 

'  «c  Ophiuchi. 

e  Ursae  Minoris. 

Maaa 
Solar 
Date. 

Right 
Ascension. 

Declination 
Sautk, 

Right 
Ascension. 

DeclinaUon 
North, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 
16   37 

• 

-68  50 

h     m 
16  39 

+39    6 

h      m 
16   52 

• 

+  9  31 

b      m 
16   56 

+82    11 

(Dec. 

30.9) 

s 
57-OI  +.55 

26. 1  -f  X.9 

• 

25.  Z5  +.aa 

40.5  -3.a 

s 

53.00  +.81 

49.5  -a-i 

• 
7-63+  .50 

If 
61.4 -3.3 

Jan. 

9.9 

57-61    .63 

24.3     1.5 

25.40     .87 

37.5    a-9 

53-23    .24 

47.4    a.o 

8.29     .78 

58.2     3.0 

19.8 

58.28    .70 

23.0    x.x 

25.68     .30 

34.7    «.6 

53.48     .a6 

45-5    x-9 

9.22   X.04 

55-3    a.6 

29.8 

59-01     .75 

22.  Z      0.7 

26.00      .38 

32.4    8.x 

5376     .a8 

43-7    1.6 

ZO.39    1.85 

52.9    a.9 

Feb. 

8.8 

59.77    .78 

2  z. 6 +0.3 

26.33  .34 

30.3     1.6 

54.05     .49 

42.2    x.s 

ZZ.75    X.48 

5Z.O    x.6 

z8.8 

60.55  +.79 

2Z.5  -0.1 

26.68  +.35 

29.Z-1.0 

54-35  +.30 

4Z.Z  — X.0 

Z3.26fx.53 

49-7-1-0 

28.7 

61.34     -78 

2Z.8     0.5 

27.03   .35 

28.4  -a4 

5465     .30 

40.2    0.6 

Z4.85    x-58 

49.0-0.3 

Mar. 

10.7 

62.12     .76 

22.5     0.9 

2737     -34 

28.2  +0.8 

54-94    -ap 

39.8  -0.8 

Z6.46  X.57 

49.0 +0.S 

20.7 

62.87     -73 

23.5      X.8 

27.70      .38 

28.7    0.7 

5523     .a8 

39.7+0.3 

Z8.03   X.5X 

49.7    x.o 

30.7 

63.58     .«9 

24.9     X.5 

28.OZ      .30 

29.7   »s 

55-51     -97 

40. z    0.5 

19-51    X.39 

5Z.O     x.6 

Apr. 

9.6 

64.25  -¥.64 

26.6 -X.8 

28.30  +.87 

3Z.2+X.8 

55-77  +-a5 

40.8  +0.9 

20.84+1.88 

52.8  +8.1 

19.6 

64.86     .58 

28.6    a.x 

28.55     'H 

33-2      8.8 

56.  OZ      .83 

4Z.8      x.3 

2Z.97    X.Ol 

55.1    a.5 

29.6 

65.40     .51 

30.7    8.a 

28.77     •«> 

35-6    9.5 

56.22       .80 

43.x  1.4 

22.88      .78 

57-8    a.9 

May 

9.5 

65.87     .4S 

330    a.4 

28.96     .x6 

38.3    a-7 

56.4Z     .x8 

44.6     x.6 

23-53     .5a 

60.8     3.x 

19.5 

66.25     .34 

35-5    a-5 

29.  ZO      .X3 

4Z.Z    8.9 

56.57   -xs 

46-3  '.7 

23.9Z+  .34 

64.0    3.8 

29.5 

66.55  +.a5 

38.0  -«.5 

29.20  +.08 

44.0  +8.9 

56.7  Z  +.18 

48.Z+X.8 

24.01-  .04 

67-3  +3-3 

June 

8.5 

66.75     .15 

40.5    a.5 

29.26  +.03 

47.0    8.9 

56.8  Z      .08 

49.8     1.8 

23.83   -3a 

70.6    3.a 

18.4 

66.85  +-05 

43.0    8.4 

29.27  -.01 

49.8     8.8 

56.88     .05 

51-6    X.7 

23.38  .58 

73.8    3.x 

28.4 

66.85  -'OS 

45-4    a-3 

29.24     .05 

52.5    a.6 

56.9Z  +.01 

53.3     1.6 

22.66     .83 

76.8    3.9 

July 

8.4 

66.75     -15 

47.6    a.i 

29.16     .xo 

54-9    «-3 

56.90  -.02 

54-8    1.5 

2Z.70  X.06 

79-5    a.6 

18.4 

66.56  -.14 

49.5  -1.8 

29.04  -.14 

57.  z  +3.0 

56.S6  -.06 

56.2  +1.3 

20.52-x.36 

81.9  +3.8 

28.3 

66.27     .32 

51. z     x.5 

28.89     .17 

58.9    1.6 

56.78       .09 

57,5     X.l 

19.15  1.44 

83.9    x.8 

Aug. 

7-3 

65.91      .39 

52.4    x.x 

28.70       .80 

60.3      X.3 

56.67       .12 

58.5    0.9 

17.62  1.58 

85.4   i-s 

17-3 

65.48      -45 

53.3    0.6 

28.48       .83 

6Z.4    a8 

56.53     .15 

59-3    0-7 

15.97  X.69 

86.5    0.8 

27.2 

65.00     .49 

53.7 -o-a 

28.24      .84 

62.0  +0.4 

56.37     -16 

59.9    0.5 

14.22  X.76 

87.  z  +0.3 

Sept. 

6.2 

64.50  -.50 

53-6 +0.3 

27.99  -.85 

62.2 -O.X 

56.20  -.X7 

60.3+0.3 

z2.42-x.79 

87.2  -0.8 

Z6.2 

64.00     .49 

53.0    0.8 

27.74      .85 

61.9    0.5 

56.02     .18 

60.4    0.0 

zo.6z   x.78 

86.8    0.7 

26.2 

63.51      .46 

52.0    x.a 

27.49     .44 

6z.z     x.o 

55.85     .17 

60.2  -0.3 

8.83   x.73 

85.9    x-a 

Oct. 

6.1 

63.07     .41 

50.6     x.6 

27.27       .38 

59.9    1.4 

55.69     .15 

59.8    0.5 

7.12   X.64 

84.5    x.6 

i6.i 

62.70     .33 

48.7    a.0 

27.06     .x8 

58.3    1.8 

55.55     .la 

59.  z    0.8 

5-53  1.51 

82.6    8.x 

26.1 

62.41  -.33 

46.5  +4.3 

26.90  -.14 

56.3  -8.3 

55.44  -.09 

58.2  -x.x 

4.09-X.33 

80.3-3.5 

Nov. 

5-1 

62.24  -.12 

44-1    a-5 

26.78     .09 

53.9    a.6 

55-37  -.05 

57-0    1.3 

2.85     X.X3 

77.7    a.8 

i5«o 

62.18     .00 

41.5    a.6 

26.71  -.04 

51.Z     3.9 

55.34    .00 

55-5    1.6 

1.84     .88 

74.6    3.x 

25.0 

62.24  +-»3 

38.8    a.6 

26.70  +.03 

48.  z    3.1 

55.36  +.04 

53-8    1.8 

Z.09     .60 

71-4    3.3 

Dec. 

5.0 

62.44     .a6 

36.2    a.3 

26.75       .08 

45-0    3.a 

55-43     -09 

52.0     x.9 

0.63—  .30 

67.9    3.5 

14.9 

62.75  +-38 

33.8 +a.3 

26.86  +.X4 

41-7 -3.3 

55-55  +.U 

50.0  -2.0 

0.49+  .ox 

64.4  -3.5 

24.9 

63.19     .48 

3Z.5    a.x 

27.02       .19 

38.4    3.2 

55.71     -^8 

47-9    ^^ 

0.65     .3a 

60.9    3.4 

34-9 

63.72  +.58 

29.6  +X.8 

27.24  +.84 

35-3 -3.x 

55.9Z  +.32 

45.7 -3.x 

X.Z3+  .63 

57.6 -3.a 
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^Herculis. 

a*  Herculis. 

b  OphiuchL 

/SDraconis.             j 

Mean 
Solar 
Date. 

. 

RiRht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declinatioii 
North, 

1 

h      m 

e           * 

h      m 

•         t 

h     m 

e          # 

h      m 

0 

16  57 

+33  42 

17    10 

+  14    30 

17    20 

-24        4 

17    28 

+52    22 

(Dec. 

30-9) 

s 
51.88  +.20 

43-4 -3.x 

s 
2.16  -.20 

13.5-2.3 

8 
11.94  +.23 

57-5  -o-x 

8 

7-41  +.X7 

25.8  -S.5 

Jan. 

99 

52.11     .24 

40.4    2.8 

2.37     .23 

1 1.3     2.2 

12.18       .26 

57-7    0-3 

7.61      .23 

22.4     3.3 

199 

52.37      .27 

37-7    «-5 

2.61    .25 

9.2     2.0 

12.45       .29 

58.0    0.3 

7-87      .29 

19-3     S-o 

29.8 

52.65      .30 

35-3    a-a 

2.88     .27 

7.3     1.8 

12.75     .3x 

58.4    0.4 

8.18     .33 

16.5     2.6 

Feb. 

8.8 

52.97     .32 

33-4    1-7 

3.16   .29 

5.6     x.5 

13.06      .32 

58.7    0.4 

8.53     .37 

14.2    a.1 

z8.8 

53-29  +.33 

31.9 -x.a 

3.45  --30 

4.4  -I.I 

13.39  +.33 

59.1-0.4 

8,92+  .39 

12.5  -x.5 

28.8 

53.62     ,33 

31.0-0.6 

3-75     -30 

3-5    0.7 

13-72     -33 

59.5    0.3 

9-32      -41 

ZZ.2     0.9 

Mar. 

10.7 

53.95     .3a 

30.7    0.0 

4.05     .30 

3.0  -0.2 

14.05      .33 

59.8    0.3 

9-73    .4x 

ZO.7-0.2    1 

20.7 

54.27     -31 

31.0+0.5 

4-35     -29 

3.0  +0.2 

14.38     .32 

60.1    as 

10.14     .40 

Z0.8  +0.5 

30.7 

54-57    .29 

31.8     I.X 

4.63     .28 

3.5    0-6 

14.70     .31 

60.3    0.2 

10.54    .39 

ZZ.6    1.1 

Apr. 

9.6 

54.86  +.07 

33.1  +'-6 

4.90  -.26 

4.3+1-0 

15.01  +.30 

60.4  ~o.x 

10.92  +.36 

13-0+1-7 

19.6 

55.12     .25 

34-9    a.o 

5.15     .24 

5-5    x-3 

15.30      .28 

60.5-0.1 

11.26    .33 

14.9      2.2    ■ 

29.6 

55.35     .a' 

37.1     a.4 

5.38       .22 

7.0    1.6 

15.57      .26 

60.5    0.0 

11.57     .29 

17.3    a.6  \ 

May 

9.6 

55.55     .18 

39-5    «-6 

5-58       .19 

8.7     X.8 

15.82      .24 

60.5    0.0 

11.84     .24 

20.  Z     2.9   1 

195 

55-71     -U 

42.2     2-7 

5.76      .X6 

10.6    2.0 

16.04       .2X 

60.6    0.0 

Z2.05     .19 

23.1     3.« 

29.5 

55.83  +.10 

45.0  +«.8 

5.91  -.X3 

12.7 +2.1 

16.23  4-.17 

60.6    0.0 

12.21  +.13 

26.4+3.3 

June 

8.5 

55.92     .06 

47.8     2.8 

6.02     .xo 

Z4.8      2.Z 

16.39     .14 

60.6    0.0 

12.32      .07 

29.7     3-3 

18.5 

55.96  +.08 

50.6     2.7 

6.10    .06 

16.8      2.0 

16.51     .XO 

60.7    0.0 

12.36  +.01 

33-0  3.3 

28.4 

55.96  -.oa 

53-2    2.5 

6.14  -.02 

18.8     X.9 

16.59    .06 

60.7  -0.1 

12.34  -.05 

36.2    S-l 

July 

8.4 

55.92     .06 

55.6    a.3 

6.14  +.02 

20.6     X.8 

16.63  +.02 

60.8    0.1 

Z2.27     .xo 

39.3     «.9 

18.4 

55-83  -.10 

57.8  +2.0 

6.10  +.06 

22.3  +1.6 

16.62  —.03 

60.9-0.1 

Z2.Z4  -.16 

42. 1+2.6 

28.3 

55-71     .14 

59-7    x-7 

6.03       .09 

23.8     1.3 

16.57     .07 

61.0  -0.1 

ZZ.95     .ax 

44-5     2-3 

Aug. 

7-3 

55-55     .17 

61.3    X.4 

5.92       .X2 

25.0     I.X 

16.48       .10 

61.0    0.0 

ZZ.7Z     .26 

46-6     1.9 

17.3 

55-36    .» 

62.5    x.o 

5-79    .15 

26.0    0.9 

16.36     .13 

61.0    0.0 

11-44     .29 

48.2     1.4 

27-3 

55-15     .M 

63.3  +0.6 

5-63     .17 

26.7    0.6 

Z6.2I      .16 

61.0 +O.X 

ZZ.Z3     .32 

49.4     «.o   , 

Sept 

6.2 

54.92  -.83 

63.6  +0.2 

5.45  +.18 

27.2  +0.3 

16.04  — .x8 

60.9  +0.2 

ZO.79  -.34 

50.2+0.5 

16.2 

54.69      .23 

63.6  -0.3 

5.26     .18 

27.4    0.0 

15.86     .x8 

60.7    0.2 

10.44    .35 

50.4    0.0   1 

26.2 

54.46       .22 

63.1     0.7 

5.08     .18 

27.2  -0.3 

15.68     .x8 

60.4    0.3 

Z0.09    .35 

50.Z-0.5   ' 

Oct. 

6.2 

54-25       .« 

62.2     x.z 

4.91     .x6 

26.8     0.6 

15.51      .16 

60.1     0.3 

9.74     -S3 

49.3     x-o 

16.1 

54.05       .18 

60.9    X.5 

4.75     .14 

26.0    0.9 

15.35     .14 

59.7    0.4 

9.42  .30 

48,z    1.5 

26.1 

53.89  -.14 

59.2  -X.9 

4.62  +.11 

25.0-1.2 

15.23  -.xo 

59.3+0.4 

9.13  -.26 

46.3  -«.o 

Nov. 

5-1 

53.77     .'0 

57.1     a-3 

4-53     .07 

23.6     1.5 

15.15     .06 

59.0     ©.4 

8.89      .SI 

44.1    2.4 

15.0 

53-69  -.05 

54.6    2-6 

4-49  +-03 

22.0     X.7 

15. 1 1  —.ox 

58.6    O.S 

8.7Z     .13 

4Z.4    a.8 

25.0 

53.67  +.0X 

51.9    a.8 

4.48  —.02 

20.2     1.9 

15.13  +.04 

58.3    0.8 

8.58     .09 

38.5    5.1 

Dec. 

5.0 

53.71       .06 

49.0    3-0 

4.53     .07 

18. 1     2.1 

15.20     .09 

58.1 +0.X 

8.53  -.02 

35.2     3.S 

X5.0 

53,80  +.12 

45.9 -3.x 

4.63  -.X2 

15.9  -2.2 

15.32  +.14 

58.0    0.0 

8.55  +.05 

31-8-3.5 

24.9 

53-94     -»7 

42.9    3.x 

4.77       -Jfi 

13.6     2.3 

15-49     .19 

58.1  -O.X 

8.64      .IS 

28.3     3.5 

1 

34-9 

54.14  -Km 

39.8  -3.0 

4-95  -.«> 

II.4-2.3 

15.70  +.23 

58.2  -0.2 

8.80  +.19 

24.8-3.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ophiuchi 

tfDraconis. 

II  Herculis. 

if^  Draconia. 

Mean 

Solar 
Dato. 

Right 
Ascension. 

Declination 
North, 

Right 
AscensioiL 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Ascension. 

Declination 
North. 

h     m 

• 

h     m 

•  '      * 

h      m 

• 

h      m 

•        t 

i 

17    30 

+12  37 

17  37 

+6847 

17  42 

+27  46 

17  43 

+72  " 

(Dec. 

30.9) 

14.38  +.x8 

55.8 -a.a 

8 

28.88  +.x6 

69.6-3.6 

s 
29.69  +.X5 

41.3-4.8 

8 

39.29  +.X5 

47.7-3.6 

Jan. 

9-9 

14-57     -ai 

53.7    a.x 

29.10  -.a? 

66.1    3.4 

29.87     .X9 

38.5    a.7 

39-51     .a8 

44.2     3.4 

19.9 

14.80     .24 

51.6    1.9 

29.43     .37 

62.9    3.1 

30.08     .33 

35.9    a.5 

39.85     .4X 

40.9    3.x 

29.9 

15.05     .a6 

49.7    ».7 

29.85     .46 

60.0    a.7 

30.33     .a6 

33.5    a.3 

40.32     .5a 

38.0    2.7 

Feb. 

8.8 

15.32     .as 

48.2    X.4 

30.36     .54 

57.6    a.a 

30.60     .28 

31.5    1.8 

40.88     .6x 

35.5    a.2 

18.8 

15.61  +.99 

46.9 -x.x 

30i93  +.59 

55-7 -x-6 

30.89  +.30 

29.9 -x.4 

41.53  +.68 

33.6  -x.6 

28.8 

15.90     .30 

46.0    0.7 

31.54     .63 

54.4    0.9 

31.20     .31 

28.7    0.9 

42.24     .7a 

32.2      X.0 

Mar. 

10.7 

16.20     .30 

45.5-0.3 

32.18     .64 

53.8  -0.3 

31.51     .31 

28.1-0.3 

42.98     .74 

31.5-0.3 

20.7 

16,49     ,29 

45.4+0.1 

32.83     .64 

53.940.4 

31.82     .3X 

28.0  +o.a 

43.73     .74 

31.540.3 

30.7 

16.78      .36 

45.8    0.6 

33.46     .61 

54-6    x.x 

32.12     .30 

28.5    0.7 

44.46     .72 

32.2    x.0 

Apr. 

9.7 

17.06  +.a7 

46.6  +0.9 

34.05  +.57 

56.0  +X.7 

32.42  +.99 

29.4  +x.a 

45.16  -^-.^ 

33.5  4X.6 

Z9.6 

17-32     .as 

47-7    ».s 

34.59     .51 

58.0    a.a 

32.70     .a7 

30.9    x.6 

45.80     .60 

35.4    a.x 

29.6 

17.56     .a3 

49.1    1.5 

35,06     .44 

60.4    2.6 

32.96     .35 

32.7    a.o 

46.35     .5x 

37-7    a.6 

May 

9.6 

17.79     .ax 

50.8     X.8 

35.46     -35 

63.2    3.0 

33.19     .aa 

34.9    a.3 

46.82     .4X 

40.5    a.9 

19.6 

17.98     .18 

52.6     X.9 

35.77     .a6 

66.4    3.3 

33.40     .19 

37.3    a.3 

47.18     .30 

43.6    3.a 

29.5 

18.15  +.X5 

54.6  +0.0 

35.98  +.X6 

69.8+3.4 

33.57  +.15 

39.9+8.6 

47.43  +.X9 

46.9  +3.4 

Jane 

8.5 

18.28     .xa 

56.6    a.o 

36.09  +.06 

73.2    3.5 

33.70     .xa 

42.6    a.7 

47.55     .06 

50.3    3.4 

18.5 

18.38     .08 

58.7    a.o 

36.09  -.04 

76.7    3.4 

33.80     .07 

45.3    ^'7 

47.56  -.06 

53.8    3.4 

28.4 

18.44  +.<H 

60.6    1.9 

36.00     .X5 

80.1    3.3 

33.85  +.03 

47.9    a.6 

47.44     -'8 

57.2    3.3 

July 

8.4 

18.46     .Ob 

62.5     X.8 

35.80     .a4 

83.3    3.1 

33.86  -.ox 

50.4    a.4 

47.20     .29 

60.4    S.X 

18.4 

18.44  -.<H 

64.2  +X.6 

35.51  -.33 

86.2  +a.8 

33.83  -.03 

52.7  +a.a 

46.85  -.40 

63.342.8 

28.4 

18.39     .07 

65.7     x.4 

35.13     .4a 

88.8    a.4 

33.76     .09 

54.8    1.9 

46.40     .50 

66.0    2.5 

Aug. 

7.3 

18.29     •" 

67.0    x.s 

34.68     .49 

91.0    a.o 

33.64     .13 

56.5    1.6 

45.85     .60 

68.3      2.x 

17-3 

18.17     -H 

68.0   0.9 

34.15     .55 

92.8     x.6 

33.49     .x6 

58.0    x.3 

45.23     .67 

70.1     X.6 

27.3 

18.02     .x6 

68.8    0.7 

33.57     .60 

94.2     x.x 

33.32     .19 

59.1    0.9 

44-54    •7a 

71.5    x.a 

Sept 

6.3 

17.85  -.18 

69.3+0.4 

32.96  -.63 

95.0+0.6 

33.12  -.ax 

59.840.5 

43.80  -.76 

72.4+0.7 

16.2 

17.67     .18 

69.6 +0.X 

32.32     .64 

95.4 -H>.x 

32.90     .aa 

60.2+0.2 

43.03     '77 

72.8  +0.2 

26.2 

17.48     .x8 

69.5 -o.a 

31.67     .64 

95.2  -0.5 

32.68     .aa 

60.2 -a2 

42.25     .77 

72.7  -0.4 

Oct 

6.2 

17.30     .»7 

69.2    0.5 

31.03     .6a 

94.5     1.0 

32.47     .ax 

59.8    0.6 

41.48     .75 

72.1    a9 

16.X 

17.14     .15 

68.6    0.8 

30.43     .58 

93.2     x.3 

32.27     .X9 

58.9      X.O 

40.74     .7x 

70.9    x.4 

26.1 

17.00  -.xa 

67.7 -X.0 

29.87  -.5a 

91.5 -a.o 

32.10 -.x6 

57.7-1.4 

40.06  -.64 

69.3  -X.9 

Nov. 

51 

16.90     .08 

66.6    X.3 

29.38     .45 

89.3    a.4 

31.96     .xa 

56.x     x.8 

39.45     .56 

67.1     2.4 

15. 1 

16.84  -.04 

65.  z    X.6 

28.97     .36 

86.6    a.8 

31.86     .08 

54.2    a.x 

38.94     .46 

64.5    2.8 

25.0 

16.82  +.OX 

63.5    x.8 

28.66     .a6 

83.6    3.x 

31.81  -.03 

5X.9    a.4 

38.53     .34 

6z.6    3.x  1 

Dec. 

5.0 

16.85     .OS 

61.6    a.o 

28.46     .X5 

80.3    3-4 

31.80  +.oa 

49.4    a.6 

38.25       .21 

58.4     S.4 

15.0 

16.93  +.10 

59.5 -a.x 

28.37  -.03 

76.8  -3.5 

31.85  +.07 

46.7  -2.8 

38.XX  -.08 

54-9 -3-3 

25.0 

17.06     .15 

57-4    a.a 

28.40  +.09 

73.3    3.6 

31.94     .la 

43.9    a.8 

38.10  +.o6 

51.3    3.6  i 

34-9 

17.22  +.X9 

55.2 -a.a 

28.55  +.« 

69.7  -3.5 

32.09  +.X7 

41.x  -2.8 

38.23  +.20 

47.8  -3.6 
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APPARENT  PLACES  FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draconis. 

>fiSagittarii. 

fi  Sagittarii. 

17  Serpentis. 

!        Mean 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Daclinacion 

Ascension. 

North, 

Ascension. 

SmUk. 

Ascension. 

South. 

Ascension. 

South, 

1 

b      m 

e          t 

h      m 

>     e          f 

h     m 

e           f 

h      m 

• 

1 

17    54 

+51  29 

17  59 

-30    25 

18   7 

-21       5 

18  16 

-  a  55 

1 
Jan. 

0.0 

8 
13.98  +-X3 

57.2 -S.5 

s 
18.94  +.X9 

32.3+0.5 

s 
43.18  +.17 

8.3  -0.1 

s 
4-73  +.X4 

31.0 -1.2 

99 

14.14      .19 

53.8     3.3 

19.15     .23 

31.9     0.4 

43.37     .ax 

8.4     0.1 

4.89    .18 

32.2      1.2 

' 

X9-9 

14-36      -25 

50.5     3-1 

19.40     .27 

31.6     0.3 

43.59     .a4 

8.6    0.2 

5.09     .21 

33.4     x.x 

1 

29.9 

14.64      .30 

47-6    a.7 

19.68      .30 

31.4    o.a 

43.85     -n 

8.7    0.2 

5.31     .a4 

34.5    «.o 

Feb. 

8.9 

14.96     .34 

45.x     2.3 

19.99     .3a 

31.2    0.2 

44.13     .a9 

8.9    0.2 

5.56     .a6 

35.5    0-9 

18.8 

15.32  +.37 

43.1 -1.7 

20.31  +.33 

31.0 +0.1 

44.42  +.30 

9.0—0.1 

5.82  +.27 

36.3  -^7 

28.8 

15.70     .39 

41.7     I.I 

20.65     .34 

30.9    0.1 

44.73     .31 

9.1    0.0 

6.X0     .28 

36.8     0.4 

Mar. 

10.8 

x6.io    .40 

40.9-0.5 

21.00     .34 

30.9    0.1 

45.05     .32 

9.1 +0.1 

6.39     .29 

37.1 -o-x 

20.8 

16.50    .40 

40.7  +0.2 

21.34     .34 

30.8    0.1 

45.37     .3a 

9.0    0.2 

6.68     .29 

37.1  +0.1 

1 

30.7 

16.90    .39 

41.2    0.8 

21.69     .34 

30.7+0.1 

45-69     .3a 

8.8    0.2 

6.98     .29 

36.8  0.4 

1 
|Apr. 

9.7 

17.29  +.37 

42.4  +1.4 

22.02  +.33 

30.6    0.0 

46.00  +.31 

8.5  +0.3 

7.27  +.a9 

36.3  +0.6 

19.7 

17.65     .35 

44-1     X.9 

22.35     .32 

30.6    0.0 

46.31     .30 

8.2     0.4 

7.55     .a8 

35.6    0.9 

1 

29.6 

17.98    .31 

46.3    2.4 

22.66     .30 

30.6    0.0 

46.60     .29 

7.8    0.4 

7.82     .27 

34-6    1.x 

May 

9.6 

18.28    .27 

48.9    2.8 

22.96    .28 

30.7  -0.1 

46.88     .27 

7.4    0.4 

8.08      .25 

33.4    x-a 

19.6 

18.52       .32 

51.9    S.X 

2323     .as 

30.8    0.1 

47.14     .24 

7.0    0.4 

8.32     .23 

32.2    I.S 

29.6 

18.72  +.17 

55.1+3.3 

23.47  +.22 

30.9  -0.2 

47.37  +.ax 

6.6+0.4 

8.53  +.20 

30.9 +X.4 

Ijnne 

8.5 

18.87       ." 

58.4    3.4 

23.67     .19 

31.1    0.3 

47.57     .18 

6.2    0.3 

8.72     .17 

29.5     X.4 

18.5 

18.95  +.Q5 

61.8     3.3 

23.84     .14 

31-4    0.3 

47.73     .X4 

5.9    0.3 

8.87     .13 

28.1     z.s 

28.5 

18.98      .00 

65.1     3.a 

23.96     .10 

31.7    0.4 

47.85     .10 

5.7    0.2 

8.98     .09 

26.8     1.9 

July 

8.4 

18.94     -06 

68.3    3.1 

24.04     .06 

32.1    0.4 

47.93     .06 

5.5    0.1 

9.06     .05 

25.6     1.1 

18.4 

18.85  -.« 

71.3+2.8 

24.07  +.01 

32.5  -0.4 

47.97  +.0X 

5.4+o.x 

9.09  +.0X 

24.5 +»-o 

28.4 

18.70       .18 

73.9    a.5 

24.05  -.04 

33.0    0.4 

47.96  -.03 

5.4    0.0 

9.08  -.03 

23.6    0.9 

Aug. 

7-4 

18.49     .23 

76.3     2.1 

23.99     .08 

33.4    0.4 

47.91     .07 

5.4    0.0 

9.03     .07 

22.8     0.8 

17.3 

18.24     •«7 

78.2     1.7 

23.88     .12 

33-8    0.3 

47.82     .11 

5.4    0.0 

8.95     .10 

22.x     0.6 

273 

17.95      .30 

79.7     1.3 

23.74     .x6 

34.1    <».a 

47.69     .14 

5.4    0.0 

8.83     .13 

21.5     0.5 

Sept. 

6.3 

17.63  -.33 

80.8  +0.8 

23.57  -.'8 

34-3 --0.1 

47.54  -.16 

5.4    0.0 

8.68  -.16 

21.2  +0.3 

1 

16.3 

17.29     .34 

81.4+0.3 

23.38      .19 

34.3-0.0 

47.36     .18 

5.4    0.0 

8.52     .17 

20.9  +0.2 

26.2 

16.95      -35 

81.5-0.2 

23.19     .19 

34.2  +0.1 

47.18     .18 

5.3+0.1 

8.34     •x7 

20.8     0.0 

Oct. 

6.2 

16.60     .34 

81.1     0.7 

22.99     .19 

34.0    0.3 

47.00     .17 

5.2    0.1 

8.17     .17 

20.9-0.1 

X6.2 

16.27     -SX 

80.1     1.2 

22.8l      .17 

33*7    0.4 

46.83     .16 

5.x    0.1 

8.OX     .15 

21.0     0.2 

26.2 

15.98  -.28 

78.6-1.7 

22.66  -.14 

33.3+0.5 

46.69  -.13 

5.0  +.02 

7.86  -.13 

21.4  -0.4 

Nov. 

5.1 

15.72     .23 

76.7     2.1 

22.54      .10 

32.7    0.6 

46.57     .09 

4.8    0.2 

7.74     -xo 

21.9     0.6 

I5.I 

15.51     .18 

74.4     2.5 

22.46  -.05 

32.1    0.6 

46.50     .05 

4.6    0.1 

7.66     .06 

22.5     0.7 

25-1 

15.36     .12 

71.7     2.9 

22.44     .00 

31.5    0.6 

46.47  -.01 

4.5    0.1 

7.62  -.02 

23.3     0.9 

Dec. 

5.0 

15.27  -.05 

68.6    3.3 

22.47  +.Q5 

30.9    0.6 

46.49  +.04 

4.4+o.x 

7.62  +.02 

24.2     z.o 

1 

15.0 

15.25  +.02 

65.3-3.4 

22.55  +.10 

30.3+0.5 

46.55  +.09 

4.4    0.0 

7.67  +.07 

25.3  -^-I 

25.0 

15.30     .08 

61.9    3.4 

22.68      .16 

29.8    0.5 

46.67     .14 

4.4  -0.1 

7.76     .11 

26.4    I«t 

35.0 

15.42  +.15 

58.4-3.4 

22.86  +.21 

29.3  +0.4 

46.83  +.18 

4.5-o.x 

7.89  +.15 

27.6  -1.2 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meftn 
Solar 
Date. 

z  Aquilae. 

a  Lyrae. 
^Vega.) 

/3  Lyrae. 

ffSagittarii 

Right 
AscensioxL 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 
18    29 

e           f 

-  8  18 

b      m 

18  33 

+  38    41 

h      m 

18  46 

e          > 

+33  14 

h      m 
18    48 

e           r 

—26  25 

Jan. 

0.0 

8 
42.42  +.14 

55.0-0.9 

s 
30.  zo  +.09 

20.8  -3.x 

s 
20.20  +.08 

42.3  -2-9 

s 
59.94  +.H 

2Z.5  +0.4 

zo.o 

4257     -17 

55.8   0.8 

30.2Z       .14 

17.7     3.0 

20.3  Z       .12 

39.4     2.8 

60.10     .17 

2Z.Z      0.4 

19.9 

42.76     .ao 

56.6   0.8 

30.38     .x8 

Z4.8     2.9 

20.45       .17 

36.6   2.7 

60.29     -ax 

20.7      0.4 

29.9 

42.98      .33 

57-4    0.7 

30.58     .22 

Z2.0     2.6 

20.64       .21 

34-0    2.5 

60.52     .24 

20.3      0.4 

Feb. 

8.9 

43.22      .25 

58.  z    0.6 

30.83     .26 

9.5     2.3 

20.87      -24 

3Z.6      2.2 

60.77     -27 

20.0     0.4 

z8.8 

43.48  +.a7 

58.6  -0.4 

3Z.Z0  +.29 

7.5-1.8 

2Z.Z2  +.27 

29.6  -1.8 

6Z.05  +.29 

Z9.6+O.4 

28.8 

43.76     .28 

58.9 -o-a 

31-41      -31 

5-9    X.3 

2Z.4O      .29 

28.  z    1.3 

6Z.35     .3x 

Z9.2     0.4 

Mar. 

10.8 

44-05     -29 

59.  z    0.0 

31.73      -33 

4.9    a7 

2Z.71      .3X 

27.  z    0.7 

6Z.66     .32 

z8.8    0.4 

20.8 

44-34     •«9 

59.0  +0.2 

32.06      .34 

4.4-0.1 

22.02      .32 

26.6  -0.2 

61.99     .33 

Z8.3    0.4 

30.7 

44-64     -30 

58.7     0-4 

32.40      .34 

4.6  +0.5 

22.34      .32 

26.7  +0.4 

62.32     .33 

Z7.8    0.5 

Apr. 

9.7 

44-94  +-a9 

58.  z +0.6 

^32.74  +-33 

5.3  +X-0 

22.66  +.32 

27.4+0.9 

62.65  +-33 

17-3+0.5 

19.7 

45-23     -29 

57-4    0-8 

33-07      .3a 

6.7     X.6 

22.98    .31 

28.5      1.4 

62.98     .33 

Z6.7    0.5 

29.7 

45-52     .a8 

56.5    0.9 

33-38      .30 

8.5     2.0 

23.29   .30 

30.2     1.9 

63.30     .32 

z6.2    0.5 

May 

9.6 

45-79    .26 

55-5    1.0 

33.67      .28 

ZO.7    2.4 

23.58  .28 

32.3     2.3 

63.62     .30 

15-7  0.5 

Z9.6 

46.04      .24 

54-4    i-i 

33-94     .25 

13.3     2.7 

23.84   .25 

34.8     2.6 

63.9Z     .28 

15-2    0.4 

29.6 

46.27  +.21 

53-3 +X.I 

34.Z7  +.21 

z6.2  +3.0 

24.08  +.22 

37.5  +2.8 

64.  z8  +.26 

Z4.8  +0.3 

Jane 

8.5 

46.47     .18 

52.2     I.X 

34-36     .17 

19.3  3.1 

24.28     .x8 

40.4     24) 

64.42     .23 

Z4.6   0.2 

18.5 

46.64      .15 

51.1     I.X 

34-50       .12 

22.4  3.2 

24.44     -u 

43-4    3.0 

64.63    .19 

Z4.4  +0.1 

28.5 

46.78     .11 

50.0     I.O 

34'6o     .07 

25.6  3.1 

24.56   .09 

46.4    3.0 

64.80    .15 

Z4.4    ao 

July 

8.5 

46.87     .C7 

49.  z    0.9 

34.65  +.02 

28.7  3.0 

24.63  +.05 

49.4    2.9 

64.93     .10 

Z4.4  -0.2 

18.4 

46.92  +.03 

48.2  +0.8 

34-65  --03 

3Z.6  +2.8 

24.65       .00 

52.2  +2.7 

65.OZ  +.05 

Z4.6  -0.2 

28.4 

46.93  —.01 

47-5    0.7 

34.60     .08 

34.4    2-6 

24.62  -.05 

54-8    2.5 

65.03     .00 

Z4.8    a3 

Ang. 

7.4 

46.89     .05 

46.9    0.6 

34.49       .12 

36.8    2.3 

24-55     -09 

57-3    2.3 

65.OZ  -.04 

15.2    as 

17.4 

46.82     .09 

46.4    0.4 

34.35       .16 

39.0    a.o 

24.43     .14 

59-4    2.0 

64.95      .08 

15-4    0.3 

27.3 

46.7  Z      .12 

46.0    as 

34.  Z6      .20 

40.8    Z.6 

24.28     .VJ 

6z.z    1.6 

64.85       .12 

15-7    0.3 

Sept. 

6.3 

46.57  -.15 

45-7 +0.2 

33-95  --23 

42.2  +1.2 

24.09  -.20 

62.5  +1.2 

64.7Z  -.15 

z6.o  —0.3 

16.3 

46.4Z       .17 

45-6 +0.X 

33-71     -25 

43.2    0.8 

23.88       .22 

63.5    0.8 

64.54       .17 

Z6.3    0.2 

26.2 

46.24      .17 

45.5    o-o 

33-45     -26 

43.7  +0-3 

23.65       -23 

64.  z +0.4 

64.36     .19 

Z6.5-0.X 

Oct. 

6.2 

46.06      .17 

45.5  -«•» 

33.19    .26 

43-7  -0.2 

23-41      -23 

64.3 -0.x 

64.Z7     .19 

z6.6    ao 

Z6.2 

45.89      .16 

45-6    o-a 

32.94     .24 

43-3    0.6 

23.Z8       .22 

64.0    0.5 

63.98     .18 

z6.6  +ax 

26.2 

45-75  --14 

45.9-0.2 

32.7Z  -.22 

42.4 -x.r 

22.96  -.20 

63.3  -0.9 

63.8  z  -.16 

Z6.5  +0.2 

Noy. 

5-1 

45.62    .11 

46.2    0.3 

32.50    .19 

4Z.Z     1.5 

22.77      .18 

62.2    1.3 

63.67     .X3 

Z6.3    a2 

15.1 

45-54    .-07 

46.5    0.4 

32.33    .15 

39.4    x-9 

22.6Z      .14 

60.6    1.7 

63.56     ,09 

z6.o    as 

25.x 

45-49  --03 

47.0    0.6 

32.20     .zo 

37-2    2,3 

22.49      .XO 

58.7      2.x 

6349  -.04 

15-7    0.3 

Dec. 

5-1 

45.48  +.02 

47-7    0-7 

32. Z2  -.05 

34-7    2.6 

22.42  -.05 

56.4      2-4 

63.47      .00 

15-3    0.4 

15*0 

45.52  +.06 

48.4-0.7 

32.09      .00 

31.9-2.9 

22.39      .00 

53.9-2.6 

63.50  +.05 

Z4.9+a4 

25.0 

45.60     .10 

49.2    0.8 

32.  zz  +.05 

28.9    3.0 

22.41  +.05 

51. Z      2.8 

63.58      .10 

Z4.5    a4 

35-0 

45-73  +.X5 

50.0  -0.8 

32.19  +.11 

25-9-3.1 

22.48  +.09 

48.3-2.9 

63.70  +.15  j 

Z4.Z  +0.4 
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1 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ifeu 
Solmr 
Date. 

7  Aquilae. 

a  Aquilae. 
(A/iair.) 

eDraoonia. 

1 
/lAquibe. 

Right 
Ascension. 

Declination 

North, 

Riffht 
Ascension. 

Declinatian 
Nertk. 

Riflit 
AM«naioiL 

DMiUaatioo 

North. 

Right 

Doclination 
North, 

h     m 
19   41 

e           r 

+  10    21 

h     m 
19  45 

+  8  35 

h     m 
19  48 

e          t 
+  70       0 

h     m 
X9  SO 

+  6     9 

Jan.      0.0 

s 
27-14  +-05 

62.9  -X.7 

s 
51.02  +.05 

66.8-1.5 

96.89  -.19 

46.3 -S.a 

a 
ta85+.04 

Z7.Z-1.4 

ZO.O 

27.21     .09 

61.2     X.7 

51.09     .06 

65.2    1.5 

26.76  -.07 

43.0    5.3 

10.91    .08 

15.7     x-4 

20.0 

27.31       -M 

59.6     X.6 

51.19     .la 

63.7    1.5 

26.75  +*«9 

39.6    ^4 

ll.oz     .xa 

14-3     «-4 

30.0 

27.45    -xs 

58.0     1.5 

51.33  ,  .15 

62.2     1.4 

26.86     .17 

36.3    3.3 

11.14     .X3 

12.9    i.s 

Feb.     8.9 

27.62     .x8 

56.6     x,s 

51.50  '  .x8 

60.9    x.a 

27.09    .as 

33.1    S.X 

•  21.31     .18 

ZZ.7       X.I 

18.9 

27.82  4-.ax 

55.4  -«•« 

51.69  +.ax 

59.8 -1.0 

2743  ■••.» 

30.z-a.8 

21.50  +.ao 

10.8  -0.9 

28.9 

28.04      .83 

54.5    0.7 

51.91     .as 

59.0    0.7 

•7-87    .48 

27.6    1.3 

IX.7X     .«$ 

ZO.O     0.6 

Mar.   10.9 

28.29     .as 

53.9  -^4 

52.16    .as 

58.5  -0.3 

28.39    .56 

25.5    1.8 

tX.95     .«5 

9.6-o.s 

20.8 

28.55     .t7 

53.7    0.0 

52.42     .17 

58.440.1 

18.98    .6a 

24.0    x.a 

22.21      .47 

9.5  4«.i 

30.8 

28.83     .aB 

53.9+0.4 

52.70    .as 

58.6    <M 

99.62     .66 

23.Z  -0.6 

22.48    .aB 

9.8    0.4 

Apr.     9.8 

29.12  +.19 

54.5 -H».8 

52.98  -K^ 

59-2 -Hw8 

30.30  +.68 

12.8+0.1 

21.77  -K^ 

Z0.4  +0.8 

X9.7 

29.41     •»> 

55.4    «•« 

53.28     .so 

6o.t    1.1 

30.98     .68 

23.2    0.7 

23.07     .30 

ZZ.3    1.1 

29.7 

29.71     -50 

56.7    M 

53.58      .JD 

61.5     1.4 

3X.65     .66 

24.2    X.S 

23.36     .SO 

Z2.6     1^ 

May     9.7 

30.00      .99 

58.3     1.7 

53.87     .a9 

63.0    x.7 

32.29     .6a 

25.9    1.9 

23.66     .a9 

Z4.Z     x.6 

19.7 

30.29    .as 

60.2    x.9 

54.16     .a« 

64.9     x.9 

32.88     .56 

28.0    a.4 

23.95     .«» 

Z5.9     x.8 

29.6 

30.55  +.a6 

62.2 +a.i 

54.43  +.a6 

66.844.0 

33.40  +.48 

30.6 +a.8 

14.22  +bi6 

Z7.8  +X.9 

Jane     86 

30.80     .as 

64.3    a.a 

54.68    .as 

68.9    a.x 

33.84     .40 

33.6    s.a 

24-47     .24 

Z9.8    a.o 

x8.6 

31.01     .so 

66.6    a.a 

54.90     .ao 

71. 1    a.x 

34.20     .30 

36.9    3.4 

24.69    .at 

2Z.8    a.o 

28.6 

31.19     .16 

68.8    a.a 

55.08     .17 

73.2    a.x 

34.45     .ao 

40.4    S.6 

14.89    .17 

23.7    a.o 

July      8.5 

31.34     •" 

70.9    a.x 

55.23     .13 

75.3    a.o 

34.59  +.09 

44.1     s-6 

25.04     .IS 

25.7     x.9 

18.5 

31.44  +.08 

73.0 +a.o 

55.34  +-09 

77.34.X.9 

34.62  -.oa 

47.74.3.6 

25.15  +.09 

27.6  +1.8 

28.5 

31.50  +.04 

74.9    x-8 

55-41  +.04 

79.1     x.7 

34.54    -IS 

51.3    3.5 

25.22  +.05 

29.3     x.6 

Aug.     7-4 

31.51  -.01 

76.6    x.6 

55.42     .00 

80.8    x.6 

34.36     .a4 

54-8    3.4 

25.24     .00 

30.8     1.4 

17-4 

3X.48     .05 

78.1     X.4 

55.40  -.04 

82.3     x.4 

34.07     .34 

58.0    S.I 

25.22  -.04 

32.Z     1.8 

27.4 

31.41     .«» 

79.4    x-a 

55.34     .08 

83.5    x.x 

33.69     .43 

6z.o    a.8 

25.17     U)8 

33.3     X.O 

Sept.     6.4 

31.30  -.xa 

80.5  +0.9 

55.24  -.xa 

84.5+0.9 

33.22  -.50 

63.64*4 

25.07  -bXX 

34.2+0.8 

16.3 

31.17     ."5 

81.3    0.7 

55."    -U 

85.3    0.6 

32.68      .57 

65.9    a.0 

24.94     .u 

34-8    0.5 

26.3 

31.01     .16 

81.8    0.4 

54-95     .16 

85.8    0.4 

32.09     .6a 

67.7    1.5 

14.79     .16 

35.2    O.S 

Oct.      6.3 

30.84     .X7 

82.1 -H).x 

54.78     .17 

86.0  +O.X 

31.45     .65 

69.0      X.0 

24.63     .17 

35.4 +0.X 

16.3 

30.66     .17 

82.  z  -0.1 

54.61     .X7 

86.0 -O.X 

30.79     .« 

69.8 +O.S 

24-46     .17 

35.4  -«.« 

26.2 

30.49  -.x6 

8z.8-Ob4 

54.45  -.16 

85.8-0.4 

30.13  -.«5 

70.0    0.0 

24.29  -.x6 

35.2  -0.3 

Nov.     5-2 

30.34     -M 

81.3    0.6 

54.29     .14 

85.3  0.6 

29.49     .63 

69.7-0.6 

24.14    -u 

34.7    0.6    1 

15.2 

30.20     .xa 

80.5    0.9 

54.16     .xa 

84.6    0.8 

28.87     .59 

68.8    x.a 

14.OZ     .xa 

34.0    0.8 

25.2 

30.09     .09 

79.5    x-i 

54.05     .09 

83.7      1.0 

28.31     .53 

67.4    x»7 

23.90     .09 

33-2    x.0 

Dec     5-z 

30.02     .06 

78.3    i-S 

53.98     .05 

82.6    X.a 

27.82     .45 

65.4    a.a 

13.83     .06 

32.  z    x.x 

15.1 

29-99  -.M 

76.9 -X.5 

53.94  -.oa 

81.2  -1.4 

27.41  -'36 

62.9 -a.6 

13.79 --« 

30.9 -I.S 

23.1 

29.99  +.« 

75.3    1.6 

53.94  +.oa 

79.8    X.5 

97.IX     .15 

6az    5*0 

•3.79  +.oa 

29*6    M 

35.0 

30.03 -K06 

73.7-1.7 

53.98  +.06 

78.3-1.5 

96.9Z  -*t4 

57.0 -S.S 

13.82  +.05 

18.  Z  -x*s 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

rAquilae. 

xCepheL 

«*Capricomi 

aPavonis. 

Ifeu 

.     Solar 
Data. 

Right 
Ascension. 

Declination 

..sja*«a 

Declination 
North. 

Right 
Aaeension. 

Declination 
Stmik, 

Right 
Aacenaion. 

Declination 
SmiK 

b     m 

•              9 

h    m 

•        9 

h     m 

•       9 

b     m 

• 

J9  59 

+      659 

20   12 

+77  24 

20    12 

-12   51 

20   17 

-57  3 

Jan. 

O.I 

8 

za.x6  -f.os 

36.0 -1.4 

s 
XX.04—  .46 

37.1 -«.9 

8 
26.96  +.04 

28.9-0.9 

a 
39.46  +.01 

35-8 +a.9 

ZO.O 

12.21    .07 

34-5    X.4 

X0.68    .9f 

34.1     S.X 

27.OX       .07 

29.x      0.8 

39.51     .08 

33.5    a.4 

20.0 

12.30    .XZ 

331    M 

X0.50-  .08 

30.9  3.3 

27.  XO      .11 

29.3    o.a 

39.62     .19 

31.1    «.5 

30.0 

12.43    .14 

31.8    1.9 

xa5X4-  .11 

27.4  3.3 

27.23      .X4 

29.5^1 

39.80    .ax 

28.6    8.5 

Feb. 

9.0 

12.58     .27 

30.6    z.z 

XO.72    .90 

24.3    9.« 

27.38      .17 

29.5    0.0 

40.04     .87 

26.x     8.9 

Z8.9 

X2,76  +.« 

29.6-^9 

XZ.ZO+  .47 

2X.2— a.9 

27.57  +.ao 

29.4  +o.a 

40.34  4'.3a 

23.6 +a.4 

28.9 

22.97    •» 

28.8    0.6 

ZX.66    .69 

X8.4    a.6 

27.78    .aa 

29.x    0.4 

40.68     .97 

21.3    a.3 

Miir. 

ZO.9 

13.21     .94 

28.4-0.9 

X2.37    .76 

x6.z    a.x 

28.OX     .34 

28.7    0.9 

41.07     .41 

19.0     8.1 

20.8 

13.46    .a6 

28.3+0.1 

13.2X    .87 

X4.2    1.6 

28.27     .16 

28.0    0.7 

41.50     ^4 

17.0    1.9 

30.8 

13-73     .a8 

28.5    0.4 

X4-14    -W 

X3.0    i«e 

S8.54     .«« 

27.2    0.9 

41.96     .47 

15.2    1.7 

Apr. 

9.8 

14.02  +.49 

29.x  40.8 

X5. 13+1.00 

X2.3-0.9 

28.83  +.30 

26.3  +X.X 

42.45  +.49 

X3.6+X.4 

X9.8 

X4-3I     .90 

30.x    z«i 

x6.x6  x.oa 

12.3+0.9 

29.14     .91 

25.1    x.a 

42.95     .51 

Z2.3      X.X 

29.7 

X4.61     .90 

31.4    x«4 

X7.18  1.00 

X3.0    0.9 

29.45     .91 

23.8    x.9 

43.47     .5« 

XX.3    0.8 

May 

9.7 

X4.91     '^ 

32.9    1-7 

x8.x7    .99 

X4.2    1.9 

29.76     .91 

22.5    x.4 

43.98     .91 

10.6    0.9 

X9.7 

X5.20     .fl8 

34-7    X.9 

X9.XO     .88 

x6.o    a.i 

3ao6    .90 

ax.z    J.4 

44.49     .90 

X0.3  +o.a 

29.7 

15.47  +.a7 

36.6 -fa-o 

X9.934-  .77 

x8.3+a.5 

30.36  +.89 

19.74-1.4 

44.98  +.47 

X0.3  -o.a 

Jima 

8.6 

15.73     .a4 

38.7    a.1 

20.64     .64 

2X.X    a.9 

30.64      .87 

X8.4  1.9 

45.43     .44 

X0.7    0.5 

Z8.6 

X5.96    .az 

40.8    a.z 

2I.2X      .50 

24.x    9.S 

30.89     .84 

17.  z    i.a 

45.85     .99 

XX.4    0.9 

28.6 

x6.x6     .z8 

42.8    a.0 

ai.64      .94 

27.5    3.4 

3Z.X2    .ai 

Z5.9    1.1 

46-ax     .99 

X2.4    x.a 

July 

8.5 

X6.32     .14 

44.8    a.0 

21.90     .18 

3X.O    9.6 

31.30    .17 

X4.9   0.9 

46.51     .87 

13.7    1.4 

18.5 

Z6.44  +.X0 

46.8  -f  1.8 

21.99+  .ox 

34-7  +3-6 

31.45  +.M 

X4.1+0.8 

46.75  +.80 

15.3-1.7 

28.5 

X6.52      .OS 

48.5    X.7 

21.9X-  .16 

38.3    3.6 

31.55  .08 

X3.4    0.6 

46.91     .xa 

17.1     1.8 

Aug. 

7-5 

X6.55  +.01 

50.1    1.9 

21.67     .3a 

41.9   ^5 

3X.6I  +.03 

X2.9   0.4 

46.99  +.04 

X9.0     x.9 

X7-4 

X6.54  -.03 

51.6    1.9 

2Z.27     .48 

45.3    3.3 

3X.62  -.01 

X2.5    0.3 

46.99  -.a» 

20.9     1.9 

a7-4 

Z6.48    .07 

52.8    x.x 

20.72     .6a 

48.5    3.1 

31.58  .09 

X2.3  +O.X 

46.9X     .11 

22.9     «.9 

Sept 

6.4 

16.39  -.11 

53-7  40.9 

20.03-  .74 

51.5 -NS 

31-51  -.09 

X2.2     0.0 

46.76  -.18 

24.7 -w 

16.4 

X6.27     .Z3 

54.4    0.6 

19.23     .85 

540    a.4 

3X.40    .la 

12.3 -0.1 

46.55      .84 

26.4     X.5 

26.3 

X6.X3     .Z9 

54.9    0.4 

X8.33     .94 

56.2    a.o 

31-27     .x5 

X2.4     0.8 

46.29    .a8 

27.8      X.8 

Oct 

6.3 

X5.97     .17 

55-2 +«.» 

X7.35    xoi 

58.0    1.9 

3X.IX      .x6 

12.6    o.a 

45-99    .31 

28.9   0.9 

16.3 

X5.80     .17 

55.2-0.1 

X6.3X    X.04 

59.2     X.O 

30.95     .16 

12.9    0.3 

45.66    .99 

29.6   0.5 

26.2 

X3.63  -.x6 

55.0  -0.3 

15.25-1.06 

59-9+0.4 

30.78  -.x6 

13.2  -0.3 

45.33  -.sa 

29.9 -O.X 

Not. 

5-2 

X5.48     .15 

54-6    0.6 

X4.20   X.03 

60.0 -O.X 

30.63     .X4 

13.5    0.3 

45.02     .30 

29.8  +0.3 

15.2 

15.34     •" 

53.9    0.8 

X3-17      -99 

59.6  0.7 

30.49     ." 

13.8    0.3 

44-73     .^7 

29.3  0.7 

25.2 

15.23     .09 

53-x    0-9 

X2.20      .93 

58.6     X.3 

30.38       .XO 

14. 1    0.3 

44.47       .88 

28.3    x.x 

Dec. 

5.1 

X5.15     .06 

52.x    x.x 

XX.32     .8a 

57-1     ».8 

30.30    .06 

14.5    0.3 

44.28     .17 

27.0    x.5 

15.1 

15.10 -.03 

50.9  -1.3 

10.55-  .69 

55.1 -«.3 

30.26  -.03 

14.8-0.3 

44.14  -.xo 

25.3+1.8 

25-1 

X5.09  +.01 

49.5    1.4 

9.92     .54 

52.6    a.7 

30.25  +.OX 

15.1    0.3 

44.07  -.04 

23.4    «•» 

35.1 

15.  X2  +.05 

48.  Z  -1.5 

9.45-  -38 

49.7 -3.x 

30.28  +.04 

15.4 -0.3 

4407  +.03 

21.2+8.3      1 
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APPARENT  PLACES  FOR  THR  UPPER  TRANSIT  AT  WASHINGTON, 

yCygni. 

IT  Capricomi. 

ffDelphinL 

Groombridge  3241, 

Uau 

Solar 
Data 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

North, 

Ascension. 

StnUk. 

Ascension. 

North, 

Ascension. 

North, 

h      m 

e          t 

h      m 

• 

h      m 

•        » 

h      m 

e          f 

20    18 

+39  55 

20   21 

—  18    32 

20   28 

+  10    57 

20   30 

+  72     II 

Jan. 

ai 

8 
35.44  --04 

67.2  -a.6 

8 

32.38  +.03 

35.5 +0.X 

8 
23.06  +.OX 

39-8 -X.5 

a 
22.54  -.34 

34.6 -a.8 

XO.O 

35.42  +.01 

64.5    1.7 

32.43     .07 

35.4    0.1 

23.08   .04 

38.3    X.5 

22.27     .ax 

31.6    3.0 

20.  o 

35.46       .06 

61.7    a.8 

32.52     .xo 

35.2    o.a 

23.14   .07 

36.7     X.5 

22.  z 2  -.08 

28.4     s.a 

30,0 

35.54     -w 

58.9    «.7 

32.64     .X4 

35.0    0.3 

23.23   .11 

35.2     x.4 

22. 10  +.03 

25.1     S.3 

Fob. 

9.0 

35.67     .13 

56.2    a.6 

32.79     -x? 

34-6    a.4 

23.36     .14 

33.8     x.3 

22.22     .X9 

2X.8    s.% 

X8.9 

35.84  +.19 

53.7  ^.3 

32.97  +.X9 

34.1  +0.5 

23.51  +.X7 

32.6  -X.I 

22.47  +.3X 

z8.7->o 

28.9 

36.05     .S3 

51.6    X.9 

33.18     .aa 

33.5    0.7 

23.70     .20 

31.7    0.8 

22.84     .43 

Z5.8    «.7 

Mar. 

Z0.9 

36.30     .87 

49.9    1.5 

33-41     .«5 

32.8    0.8 

23.9Z     .aa 

31.1    0.4 

23.32     .33 

13.3    «.a 

20.9 

36.58     .30 

48.6      X.0 

33.67     ^rj 

31.9    0.9 

24.15    .as 

30.8  — O.X 

23.90     .6a 

11.4    X.7 

30.8 

36.89     .3a 

47-9 -0.4 

33.95     .« 

30.9     X.X 

24.41     '^ 

30.9+0.3 

24.56     .69 

9.9    X.X 

Apr. 

9.8 

37.23  +.34 

47.8  +o.a 

34.24  +.30 

29.8  +x.a 

24.68  +.a8 

31.4  +0.7 

25.27  +.73 

9.1-0.5 

19.8 

37.57     -35 

48.3    0.7 

34.55     -31 

28.6    X.3 

24.97     .30 

32.3     X.I 

26.02     .75 

9.0+o.a 

29.7 

37.93     .35 

49.3    M 

34.87     .Sa 

27.3     «-3 

25.27      SO 

33.5     x.4 

26.78     .73 

9.4    0.8 

May 

9.7 

38.28     .33 

50.8    X.8 

35.19     .sa 

25.9     1.3 

25.58     .30 

35.1     1.7 

27.53     .73 

10.5     1.4 

19.7 

38.62     .33 

52.9    a.a 

35.50    .SI 

24.6     x.3 

25.88     .39 

36.9     x.9 

28.24     .68 

Z2.2     1.9 

29.7 

38.94  -I-.3X 

55.3  ■N.e 

35.81  +.S0 

23.4  +x.a 

26.17  +.a8 

38.9  +a.i 

28.90  +.6a 

14.4 +«-4 

June 

8.6 

39.24     .«» 

58.x    1.9 

36.  zo     .SB 

22.2     X.X 

26.44     .96 

4Z.Z    a.a 

29.48     .34 

X7.Z     S.8 

z8.6 

39.50     .94 

61.1    3.x 

36.37     .«5 

2Z.Z      X.0 

26.69     .24 

43.4    «-3 

29.97     .44 

20.  Z     3.a 

28.6 

39.72    .to 

64.2    3-a 

36.61     .aa 

20.2    0.8 

26.9X     .ao 

45.6    a.3 

30.36     .33 

23.4     S.4 

July 

8.6 

39.90    .15 

675   S.S 

36.8Z     .x8 

19.5     0.7 

27.10     .x6 

47.9    «.a 

30.63     .« 

26.9     3.6 

18.5 

40.02  4sxo 

70.8+3.3 

36.97  +.14 

18.9  40.5 

27.24  4^xa 

50.Z  +a.x 

30.79  +.XO 

30.6 +S.7 

28.5 

40.09  +.04 

74-0    S.a 

37.08     .09 

18.5     0.3 

27.34     .08 

52.  z    a.e 

30.83  ->oa 

34.3     S.7 

Aug. 

7-5 

40.11  -.01 

77-x    3.0 

37.15  +.«H 

18.3 +O.X 

27.40  +.09 

54.0    x.8 

30.74     .14 

38.0    S.6 

17.4 

40.07     .06 

80.0    1.8 

37.17     .00 

Z8.3  0.0 

27.4X  -^ 

55.7    X.6 

30.54     .i6 

41'5     S.4 

a7.4 

39«9«    •" 

82.7    1.3 

37.15  -.05 

Z8.4  -0.1 

27.38     .05 

57.2    1.4 

30.22     .37 

44.8j  S.« 

Sept. 

6.4 

39.85  -.15 

85.0  +a.a 

37.08  -.09 

x8.6  -o.a 

27.31  -.09 

58.4 +X.X 

29.8Z  -W46 

47.9 +« 

16.4 

39.68     .19 

87.0    1.8 

36.97     ." 

X8.9    0.3 

27.20     .xa 

59.4  0.9 

29.30     .35 

50.7    «.5 

26.3 

39.48     .aa 

88.6    X.4 

36.84     .X4 

19.2    0.4 

27.07    .u 

60.  z    0.6 

28.71     .6a 

53.1     «•! 

Oct. 

6.3 

39.25     .83 

89.8    x.o 

36.68     .x6 

19.6    0.4 

26.92     .x6 

60.6    0.3 

28.06     .67 

55.0     x.7 

16.3 

39.02     .84 

90.5+0.3 

36.52     .X7 

20.0    0.4 

26.76     .x« 

60.8 +0.X 

27.37     .70 

56.4     x.a 

26.2 

38.77  -.«4 

90.8    0.0 

36.35  -.xC 

20.4  -0.3 

26.59  -.x« 

60.7  -o.a 

26.65  -•7a 

57.3+0.6 

Nov. 

5.2 

38.53     .«3 

90.6  -0.5 

36.19     .13 

20.7    0.3 

26.43     .X5 

60.4    0.4 

25.93     .7x 

57-7  +O.X 

15.2 

38.3Z     .tx 

89.9    0.9 

36.05     .X3 

20.9    o.a 

26.29    .u 

59.8    0.7 

25.2a     .69 

57.5-0.5 

23.2 

38. 1 Z     .x8 

88.7     x.4 

35.93     .10 

2X.Z    o.a 

26.16     .XX 

59.0    0.9 

2455     .61 

56.7     X.I 

De& 

5-1 

37.94     .13 

87.  Z     x.8 

35.84     .07 

2Z.3-0.X 

26.06     .08 

58.0     X.X 

23.93     .58 

55.3    x^ 

X5.1 

37.81 -.XX 

85.z-a.a 

35.79  -.03 

2Z.4    ao 

25.99  -.03 

56.7  -x.3 

23.39  -.50 

53.4  -«.« 

25.x 

37.72     .07 

82.8    1.5 

35.77     .«> 

2X.4     OWO 

25.96  -.08 

55.3     I-5 

22.94     •¥> 

5Z.O    a.6 

35.1 

37.68  -.oa 

80.2 -a.7 

35.79  +.«H 

21.3    0.0 

25.96  +.oa 

53.8-1.3 

22.59  -.« 

48.2-3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

flCygni. 

fL  Aquaril 

Z2  Year  Cat.  X879. 

vCygni 

Mean 

Solar 
Date. 

Right 

Declination 

Right 

Right 

DeclinaUon 

Right 

Declination 

Ascension. 

North, 

Ascension. 

South, 

Ascensioa 

North. 

Ascension. 

North. 

h     m 

e          » 

h     m 

• 

h     m 

e          » 

h      m 

• 

20   37 

+44  54 

20  47 

—   9   21 

20   52 

+  80     10 

20  53 

+40   46 

Jan. 

O.Z 

58.35  -.07 

79.x  -4.6 

s 

X2.38       .00 

44.2  -0.4 

• 
2.8x-  .80 

39.8 -a.6 

s 
23.70  -.08 

51.9-4.4 

10.I 

58.30  -.oa 

76.4  •.$ 

X2.40  +.04 

44.6    0.4 

2.X3      .97 

37.1    4.9 

23.64  -.03 

49.4    4.6 

20.0 

58.30  +W09 

73.5    «.9 

X2.45     .P7 

44.9    0.3 

X.67     .34 

34.1    3.x 

23.64  +.03 

46.7    a.7 

3ao 

58.35     -08 

70.6  a.9 

X2.54     .xo 

45.2    o.a 

X.44-  .XO 

30.9    3.4 

23.67    .06 

44.0    4.7 

Feb. 

g.o 

58.46     .15 

67.8     8.8 

X2.66     .xs 

45-3 -o-x 

X.46+  .14 

27.6    9.a 

23.76     .xx 

41.3    4.6 

Z9.0 

58.6Z  -K18 

65.x  -a.5 

X2.8o  +.x6 

45.3  +O.X 

X.72+  .38 

24.4  -9.x 

23.89  +.XS 

38.7  -4.4 

28.9 

58.81     .sa 

62.7    a-a 

X2.98     .ao 

45.1    o-S 

2.22      .6S 

21.4    a.8 

24.06     .ao 

36.4    a.1 

Mar. 

X0.9 

5905     .rf 

60.7    X.7 

X3.X8    .aa 

44-7    0.3 

2.94     -8x 

x8.8    a.s 

24.28     .a4 

34-5    x.7 

20.9 

59.33     .90 

59.2    x.a 

X3.41     .44 

44.1    0.7 

3.85     .99 

X6.5    a.o 

24.53     .47 

33.1    x.a 

30.8 

59.65     .33 

58.3    ©.7 

X3.66     .a6 

43.3    0.9 

4.92   X.X3 

X4.8     x.9 

24.8a     .90 

32.x    0.7 

Apr. 

9.8 

59.99  "KS5 

57-9^1 

X3.93  +-48 

42.3 +X.X 

6.io-|-x.a9 

13.6 -a9 

25.14  +.33 

31.7 -^x 

19.8 

60.36     .37 

58.x  +0.5 

14.22  .90 

4X.0    X.9 

7.36  1.48 

X3.o-o.a 

25.48     .93 

31.8+0.4 

29.8 

60.73     -38 

58.9     X.1 

X4-53    .9x 

39-6    X.4 

8.66  x.a9 

X3.1  +0.4 

25.84     .96 

32.5     X.0 

May 

9.7 

6x.xx    .s7 

60.3    x.6 

X4.84     .9x 

38.x    1.5 

9.95  «.47 

X3.8    x.o 

26.20     .96 

33.8  1.5 

19.7 

61.48    .96 

62.Z     t»z 

X5.X3    •91 

36.5    x.6 

XZ.20  x.ao 

X5.X    x.6 

26.56     .99 

35.6      4.0 

29.7 

61*83  4sS4 

64*4 +«.5 

X5.45  +W90 

34-9 +X.6 

Z2.35+X.XO 

X6.9  +a.x 

a6.9x  +.34 

37.8+4.4 

Jane 

8.6 

62.  x6    .92 

67.1    a.8 

X5.74     .«8 

33.3    x.6 

X3.39    .98 

X9.2    1.9 

27.24     .9x 

40.3      4.7 

18.6 

62.45     .a7 

70-X     3.x 

X6.0I     .a6 

3X.8    x.3 

X4.27     .80 

22.0    a.9 

27.53     .48 

43.2      9.0 

28.6 

62.70     .« 

73.3    93 

X6.26     .a9 

30.3    x.4 

X4.99    .6a 

25.x     9.4 

27.79     .44 

46.3      3.4 

July 

8.6 

62.90     .17 

76.7    9-4 

X6.47     .X9 

29.0    x.a 

X5.5X     .4a 

28.4  9.3 

28.01     •X9 

49.5      9.3 

18.5 

63.05  +.M 

8a  x +9.4 

X6.65  -fas 

27.8 +X.X 

X5.83+  .aa 

32.0+9.6 

28.17  +.X4 

52.8+9.3 

28.5 

63.  X5    .06 

83.5    3.4 

X6.78     .XX 

26.8    0.9 

X5.94+  .ox 

35.6  9.7 

28.29     .09 

56.x      3.4 

Aug. 

7-5 

63.  x8  +.01 

86.8    3.a 

X6.87     .06 

26.0    0.7 

X5.84-  .ao 

39.3  9.7 

28.35  +.03 

59.3    9.X 

17.5 

63.  x6  -*o5 

89.9    3.0 

X6.91  •f.oa 

25.4    0.5 

X5.54     .40 

42.9  9.6 

28.36  — .oa 

62.4    3.0 

27.4 

63.08    .10 

92.8    a.8 

X6.90  — .oa 

25.0    0.3 

X5.04     .39 

46.5  3.4 

28.31     .07 

65.3    4.7 

Sept. 

6.4 

62.95  --xs 

95-5 -H-s 

x6.86  -.06 

24.8  +o.a 

X4.35-  "77 

49.8+9.4 

28.21  — kxa 

67.9+4.4 

X6.4 

62.78     .Z9 

97.8    a.x 

X6.78       .10 

24.7    0.0 

X3.50     .9« 

52.8    a.9 

28.08     .x6 

70.x      3.x 

26.3 

62.57     •« 

99.7    x.7 

X6.66    .xa 

24.8  -O.X 

X2.49   1.06 

55.5     4.5 

27.90     .X9 

72.1     X.7 

Oct 

6.3 

62.34     •a4 

lox.a    X.3 

X6.53     .X4 

24.9    o.a 

XX. 36   X.X7 

57.8      4.x 

27.70     .ai 

73.6    x.3 

X6.3 

62.08     .36 

102.2   0.8 

Z6.38     .xs 

25.2    0.3 

XO.14   z.a6 

59.7    X.6 

27.48     .43 

74.7    0.9 

26.3 

61.82  -.96 

102.7  -HfcS 

X6.22  -.X5 

25.5-0.4 

8.85-X.30 

6X.O+X.I 

27.24  -.a3 

75.3+0.4 

Nov. 

5-a 

6X.56    .as 

102.8  -o.a 

X6.07     .X9 

25.9    0.4 

7.52   x.3a 

6x.8  +0.9 

27.OX     .a3 

75.5  -O.X 

i5.a 

6X.3X     .H 

X02.3    0.7 

X5-93     .X9 

26.3    0.4 

6.x8  X.90 

62.x    0.0 

26.78     .aa 

75.2    0.6 

25.2 

6x.o8    •« 

X0X.4    x.a 

X5.80      .XX 

26.8    O.S 

4.88   x.a9 

6X.7  -0b6 

26.57    .40 

74.4    x.0 

Dae. 

5a 

6a88    .19 

xoao    x.7 

X5.7X     .08 

27.3    0.5 

3.66  x.z6 

60.8    x.a 

26.39    .17 

73.x     x.9 

15.x 

60.7Z  -W19 

98.Z-3.X 

X5.64  -.09 

27.7-0-5 

2.54-1.04 

59.3 -X.8 

26.23  -.X4 

7X.5-X.9 

25.x 

60.58     .XO 

95.8    *^ 

X5.60  -.oa 

28.2    0.9 

X.56     .88 

57.3    4.3 

26.  XX     »xo 

69.4    a.a 

35-1 

60.50  —.06 

93.3  -4.7 

X5.60  +.OX 

28.6  -0.4 

0.76- .70 

54.8-4.7 

26.03  -.06 

67.0-3.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ex^Cjgni 

CCygni 

aCephei 

iPtogaaL 

Right 

Deelinadoii 

Right 
AaceuioB. 

OocUnatioa 
North. 

Right 

DttcIIziatioii 
North, 

Right 

Daclliimtian 
North, 

h     ■ 
21      2 

+38    15 

h     m 
21      8 

+29   48 

h     m 
21    16 

+62      9 

h     m 
21    17 

• 
+  19   22 

Jan.      o-i 

8 

2X.49  -.06 

19.7 -^n 

a 
37.82  -.06 

54.2 -a.0 

a 
8.35  -.84 

42.6 -a.4 

a 
24-73  -.09 

27.6 -x.6 

10.  z 

2Z.45  -.« 

X7.4    «.4 

37.78  -.oa 

52.x    a.a 

8.Z4     .Z7 

4ao    a.7 

24.70  -.oz 

25.9    1.7 

2ao 

2X.45  -Koi 

Z4.9    a.s 

37.78  +.oa 

49.8    a.9 

8.0Z     .zo 

37.0    9.0 

24.70  +.oa 

24.x     1.8 

30.0 

2Z.49     .06 

X2.4    1.5 

37-8Z     .05 

47-5    a-3 

7.95  -.oa 

33.9    3.1 

24-74    -•S 

22.3     X-8 

Feb.     9.0 

2X.57    •" 

9.9    «.4 

37-88    .09 

45.3    «.« 

7.97  +-06 

30.8    9.1 

24.8Z     .09 

20.6     1.7 

Z9.0 

2Z.70  +.15 

7.5 -a.a 

37.99  4-.X3 

43.2 -a.0 

8.08  +.Z5 

37.6-9.0 

24*9X  +wxa 

19.0-1.9 

a8.9 

21.87    .19 

5.4    •.<> 

38.14     •«7 

41.3    1-7 

8.26     .49 

24.7    a.8 

25.05     .16 

177    «-« 

Mar.  Z0.9 

22.08     .«3 

3.6    i.« 

38.33    •«> 

39-8    Z.3 

8.53     .30 

22.  Z     a.4 

25.22     .Z9 

X6.6    0^ 

sag 

22.33     •87 

2.3     I.Z 

38.55      M 

38.6    0.9 

8.86    .97 

Z9.9    «.o 

25-43     -« 

X5.9    0.5 

30.9 

22.6a    .90 

X.4~«.6 

38.80    .^ 

37.9-0.4 

9.26    .49 

x8.a    Z.4 

25.66    ^ 

X5.6-0.Z 

Apr.     9-8 

22.93  +-S3 

X.X    0.0 

39.08  +.89 

37.7 +O.X 

9.72  +.47 

Z7.0  -0.8 

25.92  +^a7 

15.7 +«-s 

Z9.8 

23.27     .S5 

x.3+0.5 

39.39     -SI 

38.0    0.5 

Z0.2Z      .5Z 

Z6.5  -0.8 

26.20     .89 

x6.a    ow8 

29.8 

23.63     .3« 

2.Z      Z.0 

39.71     -Sa 

38.8    z.0 

ZO.73      .59 

Z6.5  +0.4 

26.50     .3Z 

17.2    x.a 

May     9.7 

23.99     .36 

3.4    x-5 

40.04     .99 

40.  z    z.3 

11.27      •il 

Z7.2     z.0 

26.8Z     .sx 

18.6    x.5 

19.7 

24.35     .36 

5.2    %o 

40-37     .53 

4Z.8    z.9 

ZZ.80      .5a 

Z8.5     Z.6 

27.13     •31 

20.3     z.8 

29.7 

24.71  +.34 

7-4  •H.4 

40.69  +.3a 

43.9 +a.a 

Z2.3Z  +.90 

20.4 +a.z 

27.44  +.3X 

22.3  +fcX 

June     8.7 

25.04     .3a 

xao   S.7 

4X.00     .90 

46.3    «.3 

Z2.79    .46 

22.7     t-S 

27.75     .«9 

24.6    t.4 

18.6 

25-35     -^9 

X2.9    s-o 

4Z.29     .97 

49.0    t.7 

Z3.22     •4X 

25.5     «.9 

28.03     .^ 

27.0    a.s 

28.6 

25.62     .35 

z6.o   s-a 

41-55      .84 

5X.8    a.9 

13-60  .99 

28.6    9.a 

28.29     -84 

29.6    9j6 

Jnly      8.6 

25.86     .az 

X9.2    9-9 

4Z.78    .ao 

54-8    3.0 

Z3.9I  .«» 

31.9    3.5 

28.5Z    .az 

32.2    a.6 

18.6 

26.04  +.x6 

22.645-9 

4X.96  4-.X6 

57.7 +S.O 

Z4*Z5  +.90 

35.5+3.6 

28.70  +^Z7 

34-8 +a.6 

28.5 

26.  z8    .zx 

25.9    3-S 

42.09     .IZ 

60.7    a.9 

Z4.3X     .zt 

39.2    3.7 

28.85    .za 

37.3    a.5 

Aug.     7-5 

26.26  +.06 

29.x    9.a 

42.  z8     .06 

63.5    a.8 

14-39  +.«♦ 

42.9    3.7 

28.95     .oB 

39.7   «.s 

17.5 

26.29    .00 

32.2    9.0 

42*22  4-.OZ 

66.2     8.6 

14.39  -.04 

46.5    3.6 

29.00  +.09 

42.0    a.x 

«7-4 

26.27  -.05 

35.x    •.» 

42.2Z  -.09 

68.7    a.4 

Z4.31     .za 

50.0    3.4 

29.OZ  -.ox 

44.0    1.9 

Sept    «.4 

26.20  -.09 

37.8 +t.5 

42.  Z5  -W07 

7z.o+a.z 

Z4.Z5  -.19 

53.3+3.2 

28.98  -.09 

45.8  +Z.7 

16.4 

26.09    .IS 

40.  z    a.a 

42.06     .ZI 

72.9    Z.8 

13.9a     .«5 

56.4    a.9 

28.9Z     .09 

47.3    W 

26.4 

25.95     .16 

4a.  Z     X.8 

41-93     .14 

74.6    X.5 

13.64     .31 

59.x    a.5 

28.8Z     .la 

48.6      Z.Z 

Oet     6.3 

a5.77    -19 

43-7    «.4 

41-77    -«7 

75.8     Z.I 

13.31     .35 

6Z.4    a.z 

28.68     .Z4 

49.5     0^ 

Z6.3 

25.57    •« 

44.9    1.0 

4Z.60    .z8 

76.8    0.7 

12.93     -99 

63.2    z.6 

28.53     .15 

50.2    as 

26.3 

25.37  -.« 

45-7+0.5 

4X-4I  --19 

77.3+0.3 

Z2.53  -.4Z 

64.6  +Z.Z 

28.37  -.16 

50.5 +o.a 

Nov.     ^3 

25.  z6    •« 

46.0  4o.z 

4Z.22     .Z9 

77.4-0.1 

Z2.ZZ     .42 

65.5+0.6 

a8.2x    .zd 

50.5 -aa 

x^2 

24.95    .» 

45.8 -«w4 

41.04     .z8 

77.Z    0.3 

ZZ.69     .4Z 

65.8    ao 

28.05    .19 

50.2    as 

25.2 

24.76     .x8 

45.2    0.8 

4a87    .z« 

76.4    0.9 

ZX.28   .40 

65.5-^6 

27.90    .Z4 

49.5    0.8 

Dee.     5*2 

24-59    -16 

44.1    Z.9 

40-72    .14 

75.4     «.3 

ZO.90     .97 

64.6    z.a 

27.77    -M 

48.6      Z.X 

15.x 

24-45  --"S 

42.6 --1.7 

40.60  -.IX 

73.9 -«.« 

10.54  -.33 

63.2  -1.7 

27.67  -.09 

47-4 -«^ 

25.x 

24.34    .09 

4a8    a.0 

40.50     4)8 

72.2     Z.9 

ZO.24     .aS 

6z.2    a.a 

27.59    .07 

45-9    1.5 

35.1 

24.27  -.05 

38.6 -«.9 

40.44 --03 

70.2 -a.z 

9.99 -.aa 

58.8 -a.6 

27-54-^04 

44-3 -1.7 
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Solar 
Dat& 

/lAqnarii 

/SCepheL 

fAquarii 

ePegasi 

Right 

Declination 
Snak. 

Right 
Aacenaioa 

DecUnation 
North. 

Right 
Ascension. 

DecUnatlon 

Samtk, 

Right 
Ascension. 

Declinatioo 
North. 

h      m 
21    26 

-  6    0 

h      m 
21    27 

+70    6 

b      m 
21    32 

-  8  18 

b      m 
21    39 

• 

+  9  34 

Jan. 

O.I 

8 
14.64   -.05 

54-3 -«.6 

8 

18.63  --40 

79.3 -•.3 

• 
22.69  -.03 

24.7-^5 

8 
13.59  -.05 

m 
48.7  -1.1 

zcz 

14.63       .00 

54-9    o-S 

18.28     .30 

76.8    a.7 

22.68      .00 

25.1   0.4 

Z3.56  — .oa 

47.5      1.8 

ao.i 

14.64  +.03 

55-4    0.A 

z8.02     .ao 

73-9    S^ 

22.69  +.09 

25.4    0.3 

Z3.56  +.0Z 

46.2    z.a 

30.0 

14.69     .06 

55.7    0.3 

17.87  -.09 

70.8    9.2 

22.73   .05 

25.6  -o.a 

13-58     .a» 

45.0    z.a 

Feb. 

9.0 

14.76     .09 

56.0  -o.a 

17.84  +.oa 

67.6    9*s 

22.80     .09 

25.7    0.0 

13.63     .07 

43.8     Z.Z 

Z9.0 

14.87  -i-.ia 

56. 1    0.0 

17.92  +.14 

64.4-3.1 

22.90  +.ia 

25.7 +O.Z 

X3'72  +.20 

42.8-0.9 

28.9 

15.01     .15 

56.0  +o.a 

18.11     .as 

61.4    a.9 

23.03     .13 

25.5    0.9 

13.84     .13 

42.0    0.7 

Mar. 

za9 

15.17    .18 

55.7    ••4 

18.42    .96 

58.5    a.6 

23.Z9     .28 

25.0    fw6 

13.99     .16 

4x5    0.4 

20.9 

15-37     •« 

55.2    a7 

18.84    .46 

56.1    a.a 

23.38     .ao 

24.3    0.8 

14.17      .29 

41.2 -0.Z 

30.9 

1559    n 

54.4    ©.9 

1934    -54 

54.x    W 

23.60     .as 

23.5    1.0 

14.38     .« 

41.3 +«.« 

Apr. 

9.8 

15.84  +.a6 

53-4 +«•! 

Z9.92  -f  .61 

52.7 -I.Z 

23.85  +.a6 

22.4  +z.a 

14.62  +.a5 

41.740.6 

Z9.8 

16.  zi     .aB 

52.1    1.3 

20.56     .66 

51.9-0.5 

24.  zi     .SB 

2Z.I     Z.4 

14.88     .27 

42.5     1.0 

29.8 

16.40     .90 

50.7    I-3 

21.24     '^ 

51.6 +0.X 

24.40     .90 

X9.6     1*6 

15.17     .«9 

43.6    1.9 

May 

9.8 

16.70     .32 

49.1    1.7 

21.94     .70 

52.0    0.7 

24.70     .91 

Z7.9    z.7 

15.47     -30 

45.x     1.6 

19.7 

17.OZ     .31 

47.4    X.8 

22.64     .68 

53.0     ».3 

25.02     .91 

z6.2    Z.8 

15.78     .31 

46.8     z.8 

29.7 

17-32  +-3I 

45.5+1.8 

23.31  +.65 

54.6+1.8 

25.33  +.SX 

Z4.4  +Z.8 

Z6.09  +.9Z 

48.7+2.0 

June 

8.7 

Z7.63     .30 

43.7    x-8 

23.94     .*> 

56.7   "-s 

25.64     .90 

Z2.6    Z.8 

16.39     .90 

50.8     2.2 

z8.6 

17.92     .aB 

41.9    Z.8 

24.52     .34 

59.3    «.» 

25.93     .a8 

ZO.9    1.7 

Z6.68     .SB 

53.0    a.a 

28.6 

18.18     .as 

40.2    Z.7 

25.01      .46 

62.3    9.x 

26.20     .a6 

9.2    Z.6 

Z6.95     .a6 

55.3    •.3 

July 

8.6 

18.42     .« 

38.6    Z.3 

25.43     .37 

65.6    3.4 

26.45     .a9 

7.7     1.4 

Z7.20     .a9 

57.5    •.« 

z8.6 

18.62  -K18 

37.2+14 

25.74  +«fi 

69.1+9.6 

26.66  +.Z9 

6.3+Z.9 

17.40  +.Z9 

59.7  •H.z 

28.3 

18.79     .14 

35.9     ».« 

25.96     .z6 

72.8    9.7 

26.83     .19 

5«2     I.Z 

17.57     .X5 

61.8    8.0 

Aug. 

7-3 

18.91     .20 

34.8     1.0 

26.06  +.OS 

76.5    3.7 

26.96     .IZ 

4*2    a8 

17.70     .zo 

63.7    Z.9 

X7-5 

18.99     .05 

34.0    ••7 

26.06  -.06 

80.3    9.7 

27.04     .06 

3.5    0.6 

17.78     .06 

65.5    z.7 

27.5 

19.02  -f.OI 

33-3    ©.5 

25.95     .16 

83.9    9.6 

27.08  +.oa 

3.0    0.4 

17.82  +.02 

67.0    X.4 

Sept. 

6.5 

19.01  -.09 

32.9+0.3 

25.74  -.»3 

87.4+3-4 

27.08  -.oa 

2.7+o.a 

17.81  -.oa 

68.4 +i.a 

Z6.4 

18.96     .07 

32.6  40.I 

25.44     .34 

90.7   S.X 

27.03    .06 

2.5    0.0 

17.77     -06 

69.5      1.0 

26.4 

18.88     .zo 

32.6    0.0 

25.05     .4a 

93.6    t.8 

26.95    .09 

2.6 -Otz 

17.69    .09 

70.3    0.7 

Oct 

6.3 

18.77      -M 

32.6  -0.x 

24.60     .49 

96.2    a.4 

26.85     .za 

2.7    aa 

17.59      .M 

70.9    0.9 

16.3 

18.63    .14 

32.8    0.3 

24.08     .34 

98.4     1.9 

26.72    •19 

3-0    O.S 

17.46     .Z9 

7Z.2  +o.a 

26.3 

18.49  -,14 

33.2-0.4 

23.52  -.38 

100.1 +Z.4 

26.58  -.Z4 

3-4 -«.4 

17.32  -.X4 

7Z.4    0.0 

Nov. 

5.3 

18.35     -14 

33.6    0.4 

22.92     .60 

101.2    0.9 

26.43      .24 

3.9    O.S 

17.18     .14 

71.3 -«.« 

X5.2 

18.21     .IS 

34«o    0.5 

22.32      .60 

101.8 +0.9 

26.29     .Z9 

4.4    O.S 

17.04     .14 

70.9    0.4 

25-2 

18.08     .zs 

34.6    0.5 

21.72     .59 

101.8  -0^9 

26.  Z7     .za 

4.9    0.5 

16.91      .29 

70.4    0.6 

Dea 

5-2 

17.97     •» 

35.x    0.6 

21.Z5     .36 

10Z.2     0.9 

26.05    .zo 

5.4    «.5 

16.79     .zz 

69.6    0.8 

X5.2 

17.88  -.08 

35.7  -«.6 

20.6Z  -.51 

100.0  -1.3 

25.96  — a« 

6.o*e.s 

16.69  —.09 

68.7  -Z.O 

25.1 

17.82     .05 

36.3    0.6 

20.13   .44 

98.3     «.o 

25.90    .OS 

6.5    O.S 

.16.61     .07 

67.6      Z.Z 

35.1 

17.78  -.oa 

36.9  -«w6 

19.73  -.37 

96.1 -a.5 

25.86  -.ot 

7-o-^s 

16.55  -.04 

66.4 -i.a 
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! 

Mi 

Di 

liCephei 

/fCapricoml 

79DraooniBH 

^   1 
aAquariL 

Rlghf 

D*cllMdoa 

Right 

DecllDfttlon 

fUKlit 

D««!lDAtiOEl 

m^ht 

Declination  1 

AicnuleL 

J^ffriM. 

AfceQiioD- 

SamiA, 

AtceadoiL 

ATarf*. 

AKeaiion. 

&mtA, 

h     m 

m         t 

h      m 

«         ' 

h      m 

•          t 

b      m 

•       # 

ai  40 

+70    50 

21    47 

-14       I 

21    51 

+73  13 

22      0 

—    0   48 

Jan. 

az 

24.00  -.44 

65.4 -a.1 

1 
47.61  -.04 

38.2  -0.3 

• 
33-13  --33 

47.8  -8.0 

B 

36.00 -b06 

1* 
34.3-^8 

ZO.I 

23.60   .35 

63.1    a.3 

47.58  -.08 

38.3  -0.1 

32.65     .44 

45.6     «.4 

35-96  -.03 

35-1    0.7 

20. 1 

23.30     .14 

60.4    a.8 

47.57  +.0X 

38.340.1 

32.26      .38 

43.0     8.8 

35-94    .«> 

35-8    0.7 

30.0 

23.  iz    .13 

57.4    S-i 

47.60       .04 

38.2      0.8 

32.00     .80 

40.0     3.x 

35.95  +.08 

36.4    0.6 

Feb. 

9.0 

23.04  -.oa 

54.2    3.« 

47.66       .07 

37-9    0-3 

31.86  -.07 

36.9      S.8 

35.99    .05 

36.9    0.4 

Z9.0 

23.08  +.X0 

51.0 -3.a 

47-75  +.» 

37.5  4«.3 

3Z.86  +.07 

33-7-3.8 

36.06  +.08 

37.3  -^3 

liar. 

z.o 

23.25     .« 

47.9    S.0 

47.87     .13 

36.9    0.7 

32.OZ      .81 

30.6    3.x 

36.  z6    .zz 

37-5  --o-x 

Z0.9 

23.33     .34 

45.0    a.7 

48.01     .16 

36.  z.  0.9 

32.29     .33 

27.6     8.8 

36.29     .Z3 

37-4 +o.« 

20.9 

23-93     -43 

42.4    a.3 

48.Z9    .19 

35.1     X.X 

32.70     .47 

24.9    a.4 

36.45     .z8 

37-1    0.4 

30.9 

24.42     -54 

40.3    1.8 

48.40    .aa 

33-9    X.3 

33.23     .58 

22.7     8.0 

36.65     .81 

36.5    0.7 

Apr. 

9.9 

25.00  +*Cx 

38.7 -IS 

48.64  +.83 

32.5 +X.3 

33.86  +.^ 

2Z.O<»X.S 

36.87  +.84 

35-7 +X.O 

Z9.8 

25.65     .97 

37.7    0.7 

48.91     .88 

31.0    X.6 

34.57     .74 

Z9.8    a9 

37.12     .86 

34-6    1.8 

29.8 

26.35     .71 

37.3-^1 

49.20     .30 

29.3    x-7 

35.34     .79 

Z9.2  -0.3 

37.40     .88 

33-2    1.5 

May 

9.8 

27.07     .y 

37-5 +«.3 

49-50     .31 

27.6    X.8 

36.  Z5    .8x 

Z9.2  +0.3 

37.69     .30 

31.6    1.7 

Z9.7 

27.79     '7* 

38.4    1.1 

49.82      .38 

25.8    Z.8 

36.96    .81 

19.9    0.9 

38.00     .31 

29.9    x.8 

•9.7 

28.50  +.69 

39.8  +1.7 

50.14  +.38 

24.0  +X.8 

37-76  +.78 

2Z.Z  +X.3 

38.3Z  +.SX 

28.0 +Z.9 

June 

8.7 

29.17     .6l 

4Z.8    a.a 

50.45  .31 

22.3     X.7 

38.52    .73 

22.9    8.0 

38.62     .30 

26.0      S.O 

Z8.7 

29.78     .38 

44.2    t.6 

50.76   .30 

20.7     1.6 

39.23     .«7 

25-2    8.3 

38.92      .89 

24.0      S.O 

28.6 

30.33     .50 

47.1    3.0 

51.05      .88 

19.2     X.4 

39-86     .58 

27.9    a-9 

39-20      .87 

22.0    1.9 

July 

8.6 

30.78     .41 

90%    33 

51.31     -as 

17.8      1.8 

40.39    .48 

31.0    3.8 

39-46     .84 

20.2     Z.8 

18.6 

3«-X4  +.31 

53.7+3.5 

51-54  +-M 

16.7  +X.O 

40.82  +.37 

34-4+3-3 

39.69  4sax 

18.4+1.7 

28.6 

31.40     .ao 

57.4    3.7 

51-73     .17 

15.8      0.8 

41.X4     .«3 

38.0    3.7 

39-89     -X7 

z6.8    1.5 

Aug. 

7-5 

31.55  +.09 

61.1     3.8 

5Z.87       .28 

Z5.2      0.5 

41.33    *is 

41-7    3.8 

40.03     .X3 

15.4    x-S 

X7-5 

31.59  -•« 

64.9    3.7 

51.97       .08 

Z4.8      0,3 

4Z.40  +.0X 

45-5    ^8 

40.  Z3     .09 

Z4.2      I.Z 

27.5 

3I.5X     .«3 

68.6    3.6 

52.03  +.<)3 

14.6  +0.1 

41.35  -.XX 

49.2    3.7 

40.20  +.04 

Z3.2    o.g 

Sept 

6.4 

31.34  -.as 

72.2  +3.3 

52.04  -.01 

14.6 -O.X 

41.18 -.83 

52.94^.6 

40.22     .00 

Z2.4  +0.7 

Z6.4 

31.06      .38 

75-6    3.a 

52.01    .05 

14.8   0.3 

40.90   .33 

56-4    3.3 

40.20  -.04 

ZZ.8    O.S 

26.4 

30.70  .40 

78.6    a.9 

51.94  -08 

15.1  0.4 

*  40.51    .43 

59.6    3.0 

40.  Z4     .07 

ZZ.5    0.3 

Oct. 

6.4 

30.25   .48 

81.4    8.5 

51.84     .XX 

15.6    as 

40.03      .38 

62.5    8.7 

40.06     .zo 

Z1.3+0.1  ' 

Z6.3 

29.74      -34 

83.7    a.! 

51.72     .X3 

z6.i    0.6 

39.47     -39 

65.0    8.3 

39-95    -M 

ZZ.4-O.I     ! 

26.3 

29.Z8  -.38 

85.6+1.6 

5Z.59  -.14 

16.6  -0.6 

38.85  -.65 

67.0+1.8 

39.82  -.zs 

ZZ.6  -0.3 

Nov. 

5.3 

28.59     .61 

86.9    2,1 

51-45     .X4 

17.2    0.5 

38.18     .68 

68.6    1.3 

39.69    .zs 

11.9    0.4 

15.3 

27.97     •«« 

87.7  +0.3 

51.31     .X4 

17.8    O.S 

37.48     .70 

69.6    0.7 

39-56    .X3 

12.3    0.3 

25.2 

27.35      .«! 

87.9-0.1 

51.17     .13 

18.3    0.3 

36.77     .7«> 

70.0  +0.1 

39.43     .x8 

Z2.8     0.6 

Dea 

^a 

26.75      .58 

87.5    0.7 

5Z.05     .xz 

18.8    p.4 

36.07     .68 

69.8-0.3 

39.31       .IZ 

13.5    ow7 

15.2 

26*  rS  -,54 

S6.S-1.3 

50.95  --09 

19.2  -Q.3 

35.40  *.(S4 

69.0  -ut 

39.21  -,09 

14.2  -0.7 

25,1 

35.67     .48 

85.0    i.l 

50*87    -oe 

19^5    «^« 

34^79    -38 

67.6    1.6 

39-13    •«? 

14*9    OJ 

35.1 

25.5J-»4I 

82.9  -*,3 

50.82  -.o« 

19.7-0.2 

34.23  --51 

65*7  -^.7 

39.07  -.05 

tS-7-0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

oGruis. 

tfAquarii 

IT  Aquaru. 

vAqnarii. 

Mean 

SoUr 
Dato. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

&W/A. 

Ascension. 

&W/A. 

Ascension. 

North. 

Ascension. 

SnOJh, 

h     m 

e          t 

h     m 

•        # 

h     m 

• 

h     m 

• 

22      Z 

-47  36 

22    IZ 

—  8  z6 

22   20 

+  0  SI 

22   30 

-  0  37 

Jan. 

O.I 

8 
52.24  -.11 

67.4 +X.3 

s 
30.56  -.06 

m 
68.7  -0.5 

s 
7.46  -.07 

58.0  -0.8 

s 
XO.34  -.07 

m 
72.9  -0.8 

ID.  I 

52.15       .07 

66.0     1.6 

30.51     .<H 

6^.1    0.4 

7.40     .04 

57.2    0.8 

XO.28     .OS 

73.6      0.7 

20.Z 

52.10  -.03 

64.2     1.9 

30.49  -.ox 

69.4    o.a 

7.37  --« 

56.5    0.7 

XO.24  —.OS 

74.2      0.6 

30. 1 

52.10  4-.03 

62.0      3.x 

30.49  +.02 

69.6  -0.1 

7.36     .00 

55.8    0.6 

10.22       .00 

74.8      0.5 

Feb. 

9.0 

52.14  .06 

59.9    a.3 

30.52     .05 

69.6    0.0 

7.38  +.03 

55-2    .05 

xa23  +.08 

75.3      0.4 

19.0 

52.22  +.XX 

57.5  •H.5 

30.58  +.08 

69.5 +o.a 

7*43  +.ofi 

54.7 -vqs 

XO.27  +b03 

75.7  -o-a 

Mar. 

I.O 

52-35     -^5 

55.0    a.6 

30.67       .XX 

69.2    0.4 

7.50    .09 

54.5 --ox 

XO.35    .06 

75.8      ObO 

ZX.O 

52.53     .«> 

52.4    a.6 

30.79     .X4 

68.7    0.6 

7.62     .13 

54.5 +0.X 

XO.44       .18 

75.8  +0.3 

20.9 

52.75      M 

49.7     a.6 

3095     -17 

68.0    0.8 

7.76     .x6 

54.7    0.4 

10.57   .15 

75.4    0.4 

309 

53.02     .SB 

47.1     a.6 

31.14     .« 

67.0      X.X 

7.93     .X9 

55.a    ©.6 

X0.74    .18 

74.9    0.7 

Apr. 

9.9 

53.32  +.3« 

44-6+8.5 

31.35  +.«3 

65.9 +X.S 

8.14  +.aa 

55-9+0.9 

XO.94  4^88 

74.0 +X.0 

Z9.8 

53-66    .35 

42.2    a.3 

31.60     .a6 

64.5     x.5 

8.38     .25 

57.0    x.a 

XI.X7      .85 

72.9    i.a 

29.8 

54-03     -38 

39-9    a.« 

31.87     .a8 

62.9    x.7 

8.65     .t; 

58.3    X.4 

XX.43     .87 

71.5    x.5 

May 

9.8 

54.42     .40 

37.9    X.9 

32.16     .30 

61.2     1.8 

8.93     .a9 

59.9    x.6 

XX.7X      .39 

70.0    1.7 

19.8 

54-83     .4a 

36.2    X.6 

32.47     .31 

59.3     x.9 

9.24     .3X 

6x.6    x.8 

X2.0I      .30 

68.2    X.8 

29.7 

55.26  +.4a 

34.7  +I.S 

32.78  +.3X 

57.4 +X.9 

9.55  +.3X 

63.5 +X.9 

X2.32  +.3X 

66.34.X.9 

Jnne 

8.7 

55.68     .4a 

33.7    0.9 

33.XO     .sx 

55.5     x.9 

9.86     .5x 

65.5    a.0 

X2.64     .3X 

64.3    8U> 

X8.7 

56.09     .40 

32.9    0.5 

33-41     .30 

53.7     x.8 

10.16     .y> 

67.6    8.0 

12.95     -30 

62.3    a-o 

28.7 

56.48     .37 

32.6 -H>.x 

33.70     -a8 

51-9    x.7 

10.46     .a8 

69.6    a.0 

X3.24      .88 

60.3    8.0 

July 

8.6 

56.83     .33 

32.7  -^3 

33.97     -as 

50.3     x.6 

10.73     .as 

7X.6    1.9 

X3.52     .86 

58.3    1.9 

z8.6 

57-15  +.a9 

33-1-0.6 

34.21  +.aa 

48.8  +X.4 

XO.97  +.aa 

73.4 +X.8 

13.76  +.a3 

56.5 +X.7 

28.6 

57.41      'M 

34.0     X.0 

34.41     .x8 

47.6     X.X 

XX.17     .X9 

75-2     x.6 

13.98     .«) 

54.8    1.6 

Aug. 

7-5 

57.62     .x8 

35.1     1.3 

34-57     .14 

46.5    0.9 

11.34     .X5 

76.7     x.4 

X4.X5     .x6 

53.4    x.4 

«7-5 

57.77     -" 

36.5     1.5 

3469     .w 

45.7     0.7 

11.46     .10 

78.0    x.a 

X4.29     .XX 

52.x      X.8 

27.5 

57.85  +.05 

38.2    1.7 

34.77     .06 

45.1     0.5 

XX.55     .06 

79.2    1.0 

X4.38     .07 

5I.I  0.9 

Sept 

6.5 

57.87  -.01 

40.0  -X.8 

34.80  4..01 

44.8  +o.a 

ii.58  +.oa 

80.x +0.8 

14.43  +.03 

50.3+0.7 

16.4 

57.82     .07 

41.9    x.9 

34.80  -.«Q 

44.7    0.0 

XX. 58  -.oa 

80.7    0.6 

14.44  -.ox 

49.7  0.5 

26.4 

57.72       .M 

43.8    X.8 

34-75    .06 

44.7 -o,a 

XX.55     .05 

81.2    0.3 

14.41     .04 

49-3    0.3 

Oct. 

6.4 

57.58  .17 

45.6    X.7 

34.67    .09 

45.0    0.4 

XI.48     .08 

81.4 +0.1 

14.35     .07 

49.2 +O.X 

16.4 

57.39  -» 

47.2    X.5 

34.57     -xx 

45.3    0.5 

ZX.38     .xo 

8X.4    0.0 

X4.26     .xo 

49.2  -ex 

26.3 

57.18 -.« 

48.5  -x.a 

34.45  -.xa 

45.8-0.5 

XX.27  -.xa 

8X.3  -«.a 

X4.X6  —.XX 

49.4-0.3 

Nov. 

5-3 

56.95     -«3 

49.6    0.9 

34-32     .X3 

46.3    0.6 

XX.X5     .X3 

81.0    0.3 

X4.O4       .18 

49.7  0.4 

15-3 

56.71      -«3 

50.3    0.5 

34-19    .xs 

46.9    0.6 

XI.02     .X3 

80.6    0.5 

X3.92     .xa 

50.2  0.5 

1 

25.2 

56.48     .aa 

50.7^1 

34.06    .xa 

47.5    0.6 

XO.89     .xa 

80.x    0.6 

X3.80     .xa 

50.7    0.6 

Dec. 

3-2 

56.27      .90 

50.6 +O.S 

33.94    .XX 

48.0    0.6 

XO.77     .IX 

79.5    0.7 

13.68       .XI 

51.3    0.7 

X3-2 

56.08  -*i7 

50.2+0.7 

33.84  -.xo 

48.6 -O.S 

X0.66  -*io 

78.8  -0.7 

13.57  --X0 

52.0  -Ob7 

25.2 

55.92     .14 

49.3    x^ 

33.75    .08 

49-1    O.S 

10.57     .08 

78.0    0.8 

X3.47     .08 

52.7    0.7 

1    .. 

35.1 

55.80  -.xo 

48.1  +X.4 

33.68  -.06 

49.6-0.4 

XO.50  -,07 

77.2-0.8 

13- 39  -.07 

53.5  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

226  Cephei  (B.) 

CPeg 

asi. 

i  Cepbel 

AAqnarii              | 

Ifaan 

Solar 
Datt. 

Right 
Aic«asion. 

Declination 
North. 

Aacenaion. 

Declination 
North. 

Right 
Aacenaion. 

Declinatioo 
North. 

Right 
AM^enaion. 

DecUnatioii 
Somth, 

h     m 
22   30 

•        9 

+75  42 

h     m 
22    36 

e           » 
+  10     18 

h     m 
22   46 

• 
+65    40 

h      m 
22   47 

-  8    6 

Jan. 

aa 

8 
27.46  -.71 

43.7 -«.5 

8 
25.82  -.08 

22.5  -1.0 

8 
3-98  -.39 

30.7 -X.4 

a 
2Z.23  -.08 

59.0-^5 

ZO.X 

26.80     .6a 

41.9    a.o 

25.75       .06 

21. 5     I.Z 

3.6X       .34 

29.  z     1.9 

2Z.15      .06 

59.4  0.4 

20.  z 

26.23     .51 

39.7    a.4 

25.70       .04 

20.4      Z.Z 

3.29     .a8 

26.9    9.3 

21.ZO      .04 

59.7    o.a 

30.1 

25.79     .38 

37.1    S.8 

25.67  -.Ot 

Z9.2      X.Z 

3.04     .9X 

24.4    ••7 

a«.o7  -.oa 

59.9  -«.x 

Feb. 

9-x 

25.48     .as 

34-2    3.0 

25.66  +.01 

18.2    1.0 

2.86    .zs 

2Z.6     9.9 

21.07  +.0X 

60.0    0.0 

Z9.0 

25-33  --07 

31.0 -S.X 

25.69  +.04 

Z7.2-0.9 

2.77  -.05 

z8.6  -3.0 

21.09  +.04 

59.9+0.9 

Mar. 

z.o 

25.34  +-o» 

27.9    3.1 

25.75  .08 

X6.4  0.7 

2.77  +.03 

Z5.6  3.0 

21.14     .07 

59.5    ©.4 

ZZ.0 

25.51     .96 

24.8    s-o 

25.84   .11 

15.8  0.5 

2.87     .X3 

Z2.6    9.9 

21.23     .zo 

59.0    0.6 

90.9 

25.85     .41 

21.9    «.7 

25.97   .15 

15.5  ^a 

3.06      .84 

9.8     9.6 

21.35     .X4 

58.2    a9 

30.9 

26.34     .56 

19.3    ••4 

26.  Z4     .z8 

15.4 +«.« 

3.35     .33 

7.3    a.3 

21.50     .Z7 

57.2     X.X 

Apr. 

9.9 

26.96  -«-.68 

17.2  -1.9 

26.34  +.«a 

15.7+^5 

3-72  +.4X 

5.3 -x.8 

2Z.69  +.90 

56.0  +Z.3 

19.9 

27.71      '79 

15.5    «-4 

26.57     .as 

16.4    0.8 

4.17      .48 

3.7     I-3 

2Z.9Z      .93 

54.6     x.3 

29.8 

28.54     -87 

14.4    0.8 

26.83     .9J 

Z7.4      X.Z 

4.68      .54 

2.6    0.8 

22.16     .96 

53.0    1.7 

May 

9.8 

29.44     -9* 

Z3.9-o»t 

27. 1 Z      .99 

18.6    Z.4 

5.24     .58 

2.Z-0.9 

22.43      .99 

51.2     z.8 

19.8 

30.38     .94 

13.9 -H>.4 

27.41     .31 

20.2     Z.7 

5.84     .60 

2.3+0.4 

22.73      .30 

49.3     x.9 

29.8 

31.33  +-94 

Z4.6  4^.o 

27.73  +.3X 

22.0  +Z.9 

6.45  +.6x 

3.0  +1.0 

23.04  +.31 

47-3  +a.o 

Jnne 

8.7 

32.26     .91 

15.9    »-5 

28.04     .3X 

24.0     8.Z 

7.05     .60 

4.2  1.5 

23.36     .39 

45.3    a-o 

X8.7 

3314     .85 

17.6    t.o 

28.35     .30 

26.2      9.9 

7-64     .37 

6.0    9.0 

23.67     .3X 

43-4    »-9 

28.7 

33.96     .77 

19.9    a.5 

28.65    -n 

28.4      9.9 

8.Z9    .53 

8.3    a.5 

23.97     .a9 

41.5    x.8 

July 

8.6 

34.68     .67 

22.7    a.9 

28.93     .a6 

30.7     9.9 

8.70    .47 

1 1.0    9.9 

24.26     .37 

39.8     X.7 

z8.6 

35.30  +.56 

25.8 +S.8 

29.  Z8  +.93 

32.9 +«.« 

9-14  +.4X 

14-0+3.9 

24-53  +.a5 

38.2 +X.5 

28.6 

35.80     .43 

29.Z    J.5 

29.40    .ao 

35.0     9.x 

9.52      -34 

17-4    3.4 

24.76       .91 

36.8      z.8 

Aug. 

7.6 

36.17     .30 

32.7    3.7 

29.58     .x6 

37.0     X.9 

9.82     .a6 

20.9    3.6 

24.95     .«7 

35.7      «•• 

17-5 

36.40     .17 

36.5    J.8 

29.72     .xa 

38.9     Z.8 

zao3    .17 

245    3.7 

25.  zo    .zs 

34.8    a.8 

27-5 

36.50  +WOS 

40.3    5.8 

29. 8  z     .07 

40.6     Z.6 

zo.z6  +.09 

28.2    3.7 

25.2Z    .09 

34.2    0.5 

Sept 

6.5 

36.46  —.11 

44.x +3.7 

29.86  +.03 

42.0  +Z.3 

za20    .00 

31.9+3-6 

25.28  +.03 

33.8  -H>.9 

16.5 

36.28      .34 

47-8    S.6 

29.88  -.ox 

43.3     X.Z 

10.  z6  -.08 

35.5    3-5 

25.31  +.OZ 

33.7    0.0 

26.4 

35.98     .36 

51.3    3.4 

29.85     .04 

44.3  0.9 

ZO.04     .16 

38.9    3.3 

25.30  -.03 

33.8  -0.9 

Oct 

6.4 

35.56     .48 

54.6    $.1 

29-80     .07 

45.0   0.6 

9.85     .83 

42.1     3.0 

25.25     .06 

34.0    O.S 

X6.4 

35.03     -58 

57.5    «.8 

29.72     .09 

45.5  0.4 

9.59     .39 

44.9    a.7 

25.18     .09 

34-4    0.5 

26.3 

34.41  -•« 

60.Z-H.3 

29.61  —.11 

45.8  +o.a 

9.27  -.34 

47.4 +a.3 

25.08  -.zz 

34-9 -0.6 

Nov. 

5-3 

33-71     .73 

62.2    X.8 

29.49     .za 

45-8 -0.Z 

8.9Z    .38 

49.4     «-8 

24.96     .za 

35.5    0-6 

153 

32.95    .78 

63.8    X.3 

29.37     ." 

45.6    as 

8.5Z      .41 

50.9     x.3 

24.84       .Z9 

36.  z    a6 

25-3 

32.15      .81 

64.8    a7 

29.24     .la 

45.2    0.3 

8.09     .43 

51.9    ©.7 

24.72     .za 

36.8    0.7 

Dec. 

S-a 

31-33     .81 

65.2  +0.X 

29.  Z2     .la 

44.7    •.7 

7.65      .44 

52.3 +O.X 

24.60     .la 

37.4    0.6 

15.2 

30.52  -.79 

65.0  -0.5 

29.00  -.11 

43-9-0.8 

7-2Z  -.43 

52.1 -<W5 

24.49  -.19 

38.0-0.6 

25.2 

29.75     '75 

64.2     Z.l 

28.90     .09 

43.0      Z.0 

6.79      .41 

51.4     X.X 

24.39     -xz 

38.6    0.3 

35.2 

29.03  -.68 

62.8  -i,7 

28.82  -.08 

42.0 -n*i 

6.39  -.38 

5ao~z«6 

24.30  -.09 

39.z-:«b4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

aPiscis  Anstralis. 
(Fomaihaut.) 

a  Pegasi 
{Markab.) 

0  Cephei 

^Piscium. 

Solar 
Data. 

Right 

Daelination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Aacansion. 

South. 

AacensioxL 

North, 

Aacenaioa 

North, 

Aacansion. 

North, 

h     m 

•        t 

h     m 

e          t 

h     m 

• 

h     m 

• 

22   52 

—30    8 

22   59 

+  14  39 

23    14 

+67  33 

23    22 

+  5  49 

Jan.      0-2 

a 
4.68  -.xo 

9I-4+0-3 

a 
44.20  -.xo 

52.0-^.0 

a 

28.  Z2  -.45 

56.0  -x.o 

a 

51.27  -.XO 

33.7  -0.8 

X0.2 

4.59     .08 

90.9    0.6 

44.ZI    '.08 

50.9     X.I 

27.69      .41 

54.7    X.5 

5Z.18     .09 

32.8      0.8 

20.T 

4.52     .06 

90.2    0.8 

44.04     .06 

49.7    i.a 

27.30      .36 

52.9      8.0 

5Z.Z0     .07 

32.0      0.8 

30.I 

4-47  --03 

89.3    «.i 

43.99     .«H 

48.4      X.2 

26.97      .29 

50.7    a.4 

51.04     .03 

3Z.2    0.8 

Feb.     9-1 

4.46     .00 

88.x    X.3 

43.97  -.d 

47.2      X.2 

26.72     .ax 

48.  Z     2.7 

5Z.OO  -.05 

30.4  0.7 

Z9.0 

4.47  +-03 

86.6 +X.5 

43.97  +-03 

46.0 -X.X 

26.55  -.18 

45.2-^9 

50.98      .00 

29.8-0.6 

Mar.     x.o 

4.52     .07 

85.0    X.8 

44.00   .05 

45.0  0.9 

26.48  —.02 

42.2    3-0 

5Z.OO  +.03 

29.3    ©.4 

zz.o 

4.61       .XX 

83.x    1.9 

44.07   .09 

44.1    0-7 

26. 51  +.09 

39.2    S.0 

5Z.04     .06 

29.0  -0.8 

20.9 

4-73     -U 

8z.x    9.x 

44.  Z8      .12 

43.6    0.4 

26.65     .19 

36.3    «.8 

5Z.Z2     .10 

28.9  +O.X 

30.9 

4.89    .18 

78.9    a.a 

4432     .16 

43-3 -0.1 

26.89     .29 

33.6    8.5 

51.24     .14 

29.  z    0.3 

Apr.     9.9 

5.10  +.aa 

76-7+«.3 

44.50  +.ao 

43.3 +o.a 

27.23  +.39 

31.3 -fci 

5Z.40  +.18 

29.6  +a6 

19-9 

5-33      as 

74*4    «-3 

44.72     .23 

43.7    o-<5 

27.66     .47 

29.4     1.6 

51.59     .« 

30.3    0.9 

29.8 

5.60     .a8 

72.x    a.3 

44.97     .26 

44.4    0.9 

28.17     -54 

28.0    x,i 

5Z.82      .84 

31.4    ".a 

May     9-8 

5.90     .3x 

69.8     2.2 

45.25     .a9 

45-5    «•« 

28.75     .60 

27.2  -«,6 

52.08      .27 

32.7    ».5 

19.8 

6.22     .33 

67.6      2«X 

45.54     'SI 

46.9    1.5 

29.37     .«3 

26.9    0.0 

52.36  .99 

34*3    1.7 

29.8 

6.56  +.S4 

65.6  +1.9 

45.86  +.3a 

48.6+1.8 

30.OZ  +b65 

27.2  4«.6 

52.66  +.31 

36. 1  +1.9 

Jnne.   8.7 

6.91     .35 

63.7      1.7 

46.  z8     .32 

50.5    8.0 

30.67     .65 

28.  Z     Z.X 

52.97       31 

38.0    8.0 

18.7 

7-26    .34 

62.  Z     X.9 

46.50     .sx 

52.6    8.2 

31.32     .«♦ 

29.5     »-7 

53.29     .31 

40.1    2.x 

28.7 

760      .33 

60.8    x.a 

46.8Z     .30 

34.8    a.3 

3Z.94     •*> 

31.4    ••« 

53.60     .30 

42.2    8.x 

July      8.7 

7-92      -31 

59.8    0.8 

47.ZO     .28 

57.x    «.3 

32.52     .55 

33-8    2.6 

53.90     .29 

44.3      «.! 

18.6 

8.22  4-.a8 

59.x -H>.5 

47.37  +-»5 

59.5 +*.3 

33.05  +.49 

36.6+8.9 

54.  Z8  +.26 

46.4 +8.0 

28.6 

8.48     .M 

58.8  +0.2 

47.60     .22 

6Z.8     2.2 

33.51     .42 

39.7    S-a 

54.43   .« 

48.3     X.9 

Aug.      7-6 

8.70    .ao 

58.8  -o.a 

47.8X     .18 

64.0     8.1 

33.89     .34 

43.0    3.5 

54.64      .20 

50.  z    1.7 

17.6 

8.87     .X3 

59.1    0.5 

47.96     .X4 

66.0     8.0 

34.19     .a6 

46.6    3*6 

54.82     .x6 

5Z.8    x.5 

a7-5 

9.00     .xo 

59.8    0.8 

48.08       .XO 

68.0    Z.8 

34.40    .17 

50.3    3-7 

54.97     •« 

53.2     X.S 

Sept.     6.5 

9.08  -f-os 

60.7  — X.0 

48.  z6  +.06 

69.7  +X.6 

34.53  +.08 

54.0 +3.7 

55.07  +.08 

54.4+1.1 

16.5 

9. 1 1  +.01 

6X.9    x.a 

48.20  +.02 

7^.2    X.4 

34.56  -.ox 

57.6    3.6 

55.13     .04 

55.4    0.9 

26.4 

9.10  —.04 

63.  z     x.3 

48.  Z9  —.02 

72.4     X.I 

34.51     .09 

61.2    3.5 

55.15  +.01 

56.2    0.6 

Oct.      6.4 

9.04     .07 

64.5     »-4 

48.  x6    .05 

73.4  0.9 

34.38     .17 

64.6    3.2 

55.  Z4  -.05 

56.7    0.4 

X6.4 

8.95     .xo 

65.9     1.4 

48.10    .08 

74-2    0.6 

34.17     .84 

67.7    2.9 

55.XO     .OS 

57.0+0.8 

26.4 

8.83  -.13 

67.2-1.3 

48.01  -.xo 

74.7  +0.4 

33.89  -.31 

70.4  +8.6 

55.03  -.08 

57.1    0.0 

Nov.      5-3 

8.69     .14 

68.5    x.a 

47.90       .XI 

75.0+0.1 

33.55     .36 

72.8    a.x 

54.94     .09 

57.0-0.8 

15.3 

8.54     .X5 

69.6    x.o 

47.78       .X2 

75.0-0.1 

33.16     .41 

74.7    X.6 

54.84     .xo 

56.8    0.3 

25-3 

8.39     .«5 

70.4    0.8 

47.66      «I2 

74.7    0.4 

32.73     .44 

76.x     X.I 

54.73     .« 

56.4    0.5 

Dec.      5-3 

8.24     .xs 

7Z.Z    0.5 

47.54   •" 

74.3    0.6 

32.28     .46 

76.9+0.5 

54.62     .XX 

55.8    0.6 

l^2 

8.09  -.14 

7Z.4-0.2 

47.42  -.X2 

73.6-0.8 

3z.8z  -.47 

77.2  -0.1 

54.5Z  -.IX 

55.2 -o.y 

«5.2 

7.96    .xa 

71.5+0-1 

47.3^      •" 

72.7    1.0 

31.34  .46 

76.8    0.7 

54.40  .11 

54.4    0.8 

33-2 

7.85  -.09 

71.3+0.4 

47.20  —.09 

7Z.7-1.1 

30.89  -.44 

75.9-1.2 

54.30  -.10 

53.6  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

rCepbei 

Groom  bridge  4163. 

w  Piscmm. 

If  QUI 

Sotu 
Data. 

Right 

Declination 

Right 

Declinsdon 

Right 

Declination 

Right 

Declinatioo 

Ascension. 

Nertk, 

Ascension. 

Nertk, 

North. 

At<TWisiflii 

North, 

h     m 

• 

h     m 

• 

h     m 

• 

h     m 

•          * 

23  34 

+  5    4 

23  35 

+77    4 

23  49 

+73  SO 

23  54 

+  6  18 

Jan. 

aa 

s 

46.00  -.10 

50.9  -0.8 

s 
10.68-  .83 

32.3-0.6 

B 
54.8Z  -.67 

79.a  -0.4 

8.28  -.» 

• 

22.5 -ol8 

Z0.2 

45.91  ^ 

50.  Z    0.8 

9.84     .79 

31.4   1.1 

54-15    -63 

78.5     I.O 

8.z8    .10 

21.7     oA 

20.2 

45.82  .08 

49.3    0-8 

9.07      .78 

30.0   1.7 

53.53     .58 

77.2    1.6 

8.08     .09 

20.9     ow8 

30.1 

45-75     -06 

48.5    0.7 

8.39     .6s 

28.0  3.3 

52.97    -31 

75.4      •-! 

8.00     .07 

20.  Z     Ow8 

Feb. 

9.1 

45.70    .04 

47.8    0.6 

7.82     .49 

25.6  3.6 

52.50    .41 

73.x    a.5 

7.94     .05 

19.4     ••7 

19. 1 

45.68  —.01 

47.2  -0.5 

741-  -34 

22.8  -3.9 

5a.Z4  -.30 

70.4  -3.8 

7.89  -.03 

z8.8  -ol6 

Mar. 

Z.I 

45.68  +.oa 

46.7    0.S 

7.15-  .17 

Z9.8    S.0 

5Z.9Z     .16 

67.5    3^ 

7.88     .00 

Z8.3    0.4 

zz.o 

45-72     .05 

46.5  -0.1 

7.07+  .03 

16.7    3.1 

51.81  -.OS 

64.5    3.0 

7.89  +.03 

z8.o  -«^3 

2Z.O 

45-79     .09 

46.4  +0.1 

7.18       .30 

13-7    3.0 

51.86  +.13 

61.4    S.O 

7.94     -07 

Z7.9    0.0 

30-9 

45.90    .IS 

46.6    as 

7.47     .38 

10.8    a.8 

52.06     .37 

58.5    a.8 

8.03     .11 

18.0  +O.S 

Apr. 

9.9 

46.04  +.16 

471  -H).6 

7.94+  .53 

8.z-a.5 

52.40  +.41 

55.8 -a.s 

8.16 +.14 

18.4  +0.6 

19.9 

46.23    .so 

47-9    0.9 

8.56     .70 

5.8    1.1 

52.88       .54 

53.5    a.1 

8.33     .18 

19.1     0.8 

29.9 

46.45     .«3 

49.0    i.a 

9.33     .8a 

4.0    1.6 

53-48      .65 

51.6    1.7 

8.53     .as 

20.  Z       Z.I 

May 

9.9 

46.70    .96 

50.3    1.4 

10.2Z      .93 

2.6    I.I 

54-17       .74 

50.2    1.3 

8.77     .35 

2Z.3     1.4 

X9.9 

46.97     -n 

51.9    1.7 

zi.z8   1.00 

Z.8-0.5 

54.95     .81 

49.3 -«.6 

9.04     .38 

22.8      Z.6 

29.8 

47.27  +.31 

53.6+1.8 

Z2.2O+I.04 

Z.6+0.1 

55.79  +.83 

49.0    0.0 

9.33  ■•■.»> 

24.5+1.8 

Jane 

8.8 

47.59     .3a 

55-5    a.o 

13.26    Z.09 

2.0    0.6 

56.65     .87 

49.2  +a5 

9.64     .31 

26.4     z^ 

18.7 

47.90     .sa 

57.6    a.1 

14.31   i.ot 

2.9      1.3 

57.53     .87 

50.0    I.I 

9.95     -38 

28.4  3.0 

28.7 

48.22     .SI 

59-7    a.1 

15.33      .99 

4.4    1.8 

58.39     .84 

51.4     X.6 

ZO.27     .31 

30.5      S.1 

July 

8.7 

48.52      .39 

6Z.7      S.I 

X6.29      .98 

6.4      3.3 

59.21     .79 

53.3    a.i 

ZO.58     .so 

32.5    a.1 

18.7 

48.80  +.37 

63.8  +t.o 

17.Z7+  .84 

8.9+3.6 

59.97  +-73 

55.6 +a.3 

ZO.87  +.SB 

34-6 +M 

28.6 

49.06     .94 

65.7    1.9 

17-96     .73 

11.7      3.0 

60.66     .6s 

58.3    •.9 

ZZ.Z4    .as 

36.5    1-9 

Aug. 

7.6 

49.29     .ai 

67.5    X.7 

18.63     -61 

14.9      3.3 

61.26     ,S5 

61.4    s.a 

ZZ.38      .33 

38.4    1.7 

17.6 

49.48     .17 

69.1    1.5 

19.17     .47 

18.4     3-3 

61.77     .43 

64.7    3.4 

ZZ.59  .19 

40.0    z.6 

27.6 

49.63     .IS 

70.5    1.S 

19.58     .S3 

22.0    3-7 

62.16     .34 

68.3    3.6 

IZ.76     .IS 

4X.3     W 

Sept. 

6.5 

49.75  +.09 

7Z.6  +1.0 

19.84+  .19 

25.8 +S.8 

62.44  +.33 

72.0 +3.7 

ZZ.89  +.11 

42.7+1.1 

16.5 

49.82     .06 

72.5    0.8 

19.96+  .04 

29.6    3.8 

62.61  +.11 

75.7    ^7 

ZZ.98    .07 

43.7    «-9 

26.5 

49.86  +.oa 

73.3    0.6 

19.93-  .10 

33-3    3.7 

62.66  —.01 

79.5    3.7 

12.04  +-04 

44.5     o*7 

Oct 

6.4 

49.86  -.01 

73-7    ^4 

19.76     .44 

37-^    3-3 

62.59     *" 

83- 1     3.5 

12.06    .00 

45  I     0^4 

16.4 

49.83     -iH 

74.0  +0.3 

19.46     .37 

404     3  3 

62.41     ,33 

86.5     3.1 

12.05  -♦oa 

45  4+a^"  ! 

26.4 

!  49.77 -.06 

74.0      ChO 

19.03-  .49 

43-6  +yo 

6a.  T5  -,33  j 

B9.7  +3-0 

12.01  -.03 

45-5    «M> 

Nov, 

5-4 

49,70     .08 

73-9 -a.i 

1     1S.47     .60 

46.4    «.fi 

61.75      -43 

93.6     t.G 

11.95    -07 

45-5 -«- 1 

13  J 

49.61      .10 

73'G    ^4 

17.82     .7w 

48.8      3.1 

61.28      .Jt 

95-0    a.* 

U.87    .09 

45  2    0.3 

35*3 

49.50      .11 

73-5E    0.5 

17-07      -77 

50.7     1.6 

^-74     -S7 

97.0     U7 

11.77    -» 

44*3    0^^ 

Elec. 

5*3 

49-39    -«t 

72.6  ae 

16.26     .8% 

53-1    I.I 

60.13     -61 

98.4     i-i 

11.67    ^'' 

44-3    »^ 

I5'3 

49. 2S  — «ii 

71.9 -*7 

15.41- .85 

52.8  +0.5 

59-48  -.66 

99^3+0.6 

11.56  — >ii 

43^7  ^0-7   \ 

25.2 

49.17    *ti 

yia    ou8 

M'54    *e^ 

53-0-^^ 

SS.St     .67 

99.6     o«o 

11.45    .11 

43.0    0-7    . 

35-« 

49.07  -.to 

70.4 -O.B 

13.68-  .B+ 

52.5-0-8 

58.14  ~JB7 

99-«-o^7 

11.34  -^" 

4«.2*^^    1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,           j 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

)3Cassiop. 

22  Androm. 

ff  Androm. 

xCeti. 

6Urs.Min., 
S.P. 

44  Piscium. 

IT  Androm. 

1 
oCassiop.  1 

e        f 

•      t 

•      t 

e         r 

e         t 

•      » 

e         r 

e         r      ' 

Date. 

31  24 

44  29 

53  46 

99  33 

358  16 

88  37 

56  50 

42  16 

h      m 

h      m 

b     m 

h     m 

h      m 

h     m 

h      m 

h      m  j 

0  3 

0  5 

0   13 

0   14 

0  13 

0  20 

0  31 

0  39  . 

s 

8 

8 

a 

a 

a 

8 

8                        1 

(Dec.jp-3) 

47-81  -.31 

4.98  -.21 

3.90  -.16 

17.63  -.xo 

88.33+7-44 

14.44  -.X3 

30.12  -.x8 

6.77  -.23  ! 

Jan.    9-2 

47.50    .30 

4.78     .X9 

3.75       .15 

17.53     .xo 

95.73  7.31 

14.32     .11 

29.94     .16 

6.55    .93 

X9.2 

47.21     .t; 

4.59     .x8 

3.60     .X3 

17.43  .09 

102.89  6.99 

14.23     .09 

29.80     .xs 

6.32    .99 

29.2 

46.95  --n 

4.42  -.17 

3.46  -.14 

17.34  --08 

109.56+6.39 

14. 24  -.08 

29.65  -.X4 

6.Z2  -.90 

Aug.  26.6 

52.54  +.25 

8.96  +.21 

7.52  +.19 

20.89  +.17 

45-22-3.35 

17.66  +.X7 

33.53  +.« 

•        •        •  . 
10.51  +.25 

Sept.  5-5 

52.76     .18 

9.14     .16 

7.74     -n 

21.04     .xs 

42.30   2.4s 

17.80     .X4 

33.73     .18 

10.75      .« 

155 

52.91     .» 

9.26      .XX 

7.87     .11 

21.16     .xo 

40.36    X.41 

17.93     .10 

33-88     .X3 

10.94     .x6 

25-5 

53.00  +.06 

9.35     .06 

7-95     .07 

21.24    .^ 

39-49-  .34 

18.01      .07 

33.98     .09 

11.07     .XX 

Oct.    5.5 

53.02     .00 

9.38  +.OX 

8.00  +.03 

21.28  +.oa 

39.69+  .76 

18.06     .04 

34.06     .03 

II. 16     .06 

15-4 

52.99  -.05 

9.37  --03 

8.01  -.ox 

21.28  -.ox 

41.02+1.86 

18.08  +.0X 

34.09  +.0X 

11.20  +.02  ! 

25.4 

52.91     .IX 

9.32   .07 

7.98     .0* 

21.26     .03 

43.42  a.95 

18.07  — .oa 

34.08  -.08 

ZI.2O  -.09 

Nov.   4-4 

52.77  .16 

9.24       .XX 

7.92     .07 

21.22     .06 

46.92  4.00 

18.03     .05 

34.05     -05 

ZI.I5    .06 

X4.4 

52.59      -M 

9.  II     .X4 

7.84     .10 

21.  Z5     .08 

51.42  4.93 

17.97     -07 

33.98     .07 

11.07      -10 

24-3 

52.37     -M 

8.97     .16 

7.72      .M 

21.05      .10 

56.84  5.80 

17.89     .09 

33.90     .09 

10.95    .IS 

Dec.   4-3 

52.11  -.17 

8.80  -.x8 

7.59  -.H 

20.95  -.xo 

63.04+6.51 

17.80  — .xo 

33-79  -.11 

10.80  -.x6 

14-3 

51.82      .39 

8.62     .19 

7-45     .13 

20.85       .XX 

69.86  7.93 

17.70     .xo 

33.66     .13 

10.63     .18 

24.2 

51-52     .30 

8.42      .90 

7.29     .16 

20.73       .XX 

77-"    7-33 

17.59     .XI 

33.52     .X5 

10.43       .90 

34.2 

51.22  -.30 

8.22  -.ao 

7.13  -.16 

20.62  —.XX 

84.52+7.48 

17.48  -.XX 

33-36  -.15 

10.23  —.90 

S  Piscinm. 

yCassiop. 

/<  Androm. 

43Cephei. 

«Tucan8B. 

/Piscium. 

JcOctantis, 
S.P. 

V  Androm. 

Meaa 
Solar 

• 

e        t 

• 

• 

• 

• 

e        f 

e         f 

Date^ 

8a  58 

.29    50 

5a  3 

4  17 

159  35 

8655 

184  44 

49     6 

h      m 

b      m 

h      m 

b     m 

h      m 

h      m 

h      m 

h      m 

0  43 

0   50 

0   51 

0  54 

I    12 

Z    12 

I  34 

I    30 

8 

a 

8 

8 

8 

a 

8 

8 

(Dec.  30.3) 

27.57  -.IX 

37.84  -.3a 

9.88  -.X5 

57.20-9.68 

22.36  -.35 

36.56  -.XX 

33.96+9.89 

53.68  -.X4 

Jan.    9-2 

27.46     .xa 

37-52     .33 

9.72     .16 

54.49    9.71 

21.80       .56 

36.44     -w 

36.91     2.94 

53-52     .X7 

Z9.2 

27.34     .XI 

37.19    .sa 

9-55     .17 

51.78  a.68 

21.24     -54 

36.32     .IX 

39.85     2.89 

53.35     .«>. 

29.2 

27.24  -.xo 

36.88  -.31 

9.38  -.17 

49.14-9.60 

20.71  -.59 

36.21  -.10 

42.69+2.69 

53."  -.91 

Sept.  5.6 

30.79  +.16 

42.43  -f  .27 

13.48  -f-ao 

75'90+i.38 

25.91  +.36 

39.48  +.9X 

32.52-X.49 

56.98  +.26 

15-5 

30.93       .!« 

42.68       .22 

13.66     .xe 

77.32     X.2X 

26.23     .28 

39.66       .16 

31.23     1.06 

57-22       .29 

25-5 

31.04       .09 

42.88      .X6 

13.80    <ia 

78.32     .80 

26.48     .x8 

39.79      -M 

30.40     .6x 

57.42       .18 

Oct.    5-5 

3Z.ZZ     .06 

43.00     .xo 

13.90    .08 

78.92+  .39 

26.60  +.08 

39.90      .09 

30.02—  .X3 

57-57      13 

15-5 

31.16  +.03 

43.07  +.04 

13.96  +.©♦ 

79-09-  .05 

26.63  -.03 

39.97      •<« 

30.11+  .34 

57.69     .09 

25.4 

31.17    .00 

43.08  -.03 

13.98     .00 

78.81-  .49 

26.54  --u 

40.01  +.05 

30.73+  .84 

57.76  +.03 

Nov.    4-4 

31.15  -'Oi 

43-02   .09 

13.96  -.03 

78.11     .99 

26.34     -a4 

40.02       .00 

31.82    X.33 

57.80  +.OX 

14.4 

31.12    .05 

42.91     .15 

13.91    .06 

76.96   X.34 

26.06     .34 

40.00  -.03 

33.41    1.78 

57.80  -.02 

24.4 

31*06    .07 

42.73     .«> 

13.84   .09 

75-43   1.7a 

25.67      .42 

39.96     .05 

35-39  a-x8 

57-76       .05 

Dec.   4-3 

30.98    .09 

42.52     .a3 

13.73   ." 

73.53  «.o6 

25.22     .48 

39.90   .07 

37-77  a.5a 

57.69       .08 

14-3 

30.89  -.IX 

42.27  -.27 

13.60 -.14 

71.30-2.36 

24.72  -.5a 

39.82  -.09 

40.42+2.74 

57.59  -.la ; 

24-3 

30.77     .XX 

41.98     .30 

13.45     .15 

68.81  a.58 

24.18      .54 

39-72     .xo 

43-25   a.88 

57-45     .15 

342 

30,66  -.xo 

41.67  --S3 

13. 29  — .x6 

66.17-9.70 

23.63  -.55 

39.61  -.11 

46.X9+2.95 

57.29  -.17 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

I 

ft  Fiscintn, 

V  Pbcium, 

CCetl 

yAndrom. 

^Triaugull 

4  Urs.  Min.. 
S.  P. 

T'TriangTili. 

67  Cell 

Mean 
Solar 

•       » 

•      » 

e          * 

e          f 

e          t 

e          1 

e          » 

• 

Date. 

78  22 

85  I 

100    50 

48    9 

55  29 

348        I 

56  37 

96  53 

h      m 

h      m 

h      m 

h      m 

h      xn 

h      m 

h      m 

h       m 

1    31 

I  36 

1  46 

I  57 

2   3 

2      9 

2    II 

2    II 

8 

8 

a 

a 

a 

• 

a 

a 

(Dec.30-3) 

46.04  —.11 

11.89  -.»o 

29.96  —.11 

43.67  -.15 

33.75  -.M 

II.68+-  .99 

20.34  -wia 

58.27  -.09 

Jan.    9.3 

45.92     .la 

11.78        .XX 

29.84     .la 

43.51     -17 

33.62     .14 

Z2.72   1.06 

20.21     .14 

58.17     .11 

19.2 

45.80      .IS 

11.66     .13 

29.72     .13 

43.33     -19 

33-46     -x6 

13.80    X.IO 

20.o6     .16 

58.05      .IS 

29.2 

45.68     .la 

11.53     •« 

29.58     .14 

43.14     .» 

33-30     .17 

14.92    I.XO 

19.89     .X7 

57.91      .14 

Feb.   8.2 

45.56     .la 

11.41     .ir 

29.44     -XS 

42.93     .19 

33-12     .17 

x6.oi    X.06 

19.73     -X7 

57.77      .X3 

18.8 

45-43  --IS 

11.31  —•09 

29.31  -.w 

42.76  -.17 

32.96  — .x6 

17-04+  .99 

19.55  -.xS 

57.64  -wll 

Sept.25.6 

49.22  +.15 

14-97  +-13 

32.82  +.16 

47.26  +..3X 

37.11  +..«> 

8.49-  .60 

23.60  +-.ai 

60.97  -Kx8 

Oct.    5-5 

49.35     .11 

15.09     .11 

32.96     .12 

47-45     -xfi 

37-29     .x7 

7-97    .45 

23.79     .18 

61.13      -14 

X5-5 

49.44     .08 

15.19     .08 

33.06     .10 

47.61     .14 

37.45     -X4 

7.60    .99 

23.96     .14 

61.25      -xx  j 

255 

49.50  +.05 

15-25  +.05 

33.14  +.06 

47.72  +.09 

37.56  +.10 

7.40-  .12 

24.08  +-.I0 

61.35  +.^ ! 

Nov.  4-5 

49.53  +•« 

15.29  +.oa 

33.18  +.oa 

47-79    .05 

37.64     .06 

7.37+  .07 

24.16     .06 

61.42     .05  t 

14.4 

49.54  -.01 

15.30  -.ox 

33.19  -.01 

47.83  +.0X 

37.68  +.oa 

7.53    .«6 

24.22  +..03 

61.45  4-.02  = 

24.4 

49.51     .04 

15.28     .04 

33.16    .04 

47-83  - .« 

37.68  -.01 

7.89    .44 

24.23  -.01 

61.45  -.01 

Dec.   4-4 

49.47     .06 

15.23     .06 

33.  X2     .06 

47-79    -06 

37-65     .04 

8.4X     .60 

24.21     .04 

61.43      .«4 

X4.3 

49.40  -.08 

15.17  -.08 

33.06  -.08 

47.71  -.10 

37.59  -.07 

9.10+  .76 

24.16  —.07 

61.38  — u>7 

24-3 

49.3^     •«> 

15.07     .10 

32.97     .xo 

47.59    .X3 

37.51       .XX 

9-94     -9x 

24.08     .xo 

61.29      .09 

34-3 

49.2Z  -.zi 

14.97  -.10 

32.85  -.12 

47-44  --X6 

37.38  -.14 

IO.92+.I.0S 

23.96  -.IS 

61.20  —.11 

Mean 
Solar 

JHydri. 

fiHydii. 

<5Ceti 

^Persei. 

(TArietis. 

47CepheL 

eArietis. 

/5Persei. 

e          » 

e          t 

e          r 

e          1 

0            r 

e         t 

•       * 

e           t 

Date. 

159    7 

169  33 

90     6 

41    12 

75  20 

10  59 

69  4 

49  26 

h      m 

h       m 

h      m 

h      m 

h       m 

h      xn 

h      m 

h       m 

2    19 

2  33 

2  34 

2  37 

2  45 

2    52 

2  53 

3       I 

a 

a 

a 

a 

S 

a 

a 

s 

(Dec.  30.3) 

59.30  -.54 

51.16-1.15 

20.07  -.08 

20.31  -.14 

56.80  -.08 

45.01-  .70 

28.12  -.08 

38.03  -.09 

Jan.    9-3 

58.75     -57 

49.97    i.« 

19.97     .» 

20.15     .18 

56.71      .XI 

44.25     .82 

28.03     .10 

37.93      •X4 

19-3 

58.17     .59 

48.72    1.26 

19.86       .X2 

19.95       -M 

56.59     .IS 

43.38     .92 

27.92     .12 

37.77     -X7 

29.2 

57.57     '59 

47.44    1.26 

19.72      .14 

19.72       .22 

56.46     .14 

42.42     -99 

27.78     .14 

37.59     -X9 

Feb.   8.2 

56.99     .58 

46.19    1.24 

19.58     .14 

19.49       .23 

56.31     .X5 

41.40    1.02 

27.64      .XJ 

37-39     .» 

18.2 

56.42  -.56 

44.95-x.x8 

19.44  -.M 

19.25  -.a4 

56.17  -.14 

40.37-1.02 

27.48  -.16 

37.19  -.19 

Sept.2S.6 

61,20  +»M 

51.78+  .70 

22*64  +-»9 

23.83  +.t9 

59.47  +.21 

52.02+  .94 

30.83  +>aa 

41.07  +.28 

Oct    S6 

61.49    .as 

52.38      .50 

22  .S3      .iC 

24,10     ,25 

59.67       *!» 

52.90    .S« 

31.03     .«» 

41.33     .ts 

15-5 

61. 6g     .13 

52.76      .29 

22-97      'IS 

24. 3^      .21 

59.84    -IS 

53-65    -e? 

31,32     .18 

41-57       w 

^55 

61.79  +.og 

52.94+  .C7 

23.09  +-ID 

24,52  +.17 

59.9S  +.12 

54- 24+  .50 

3  r*  39 +.15 

41.77  +-x8 

Nov.    4-5 

61. 7B  -06 

52.89-  .ifi 

23.18     .OS 

24,66       ,12 

60.09      ,C39 

54,65   -n 

'  31^.51     -" 

41.93    ,M  ; 

14^5 

61.66     ,iS 

52.60     .39 

23*25   .05 

24.76     .oS 

60.18    .06 

54.B9+  .Ifi 

31.60    .07 

42,04     .mI 

M-4 

61.44     -*8 

52.11      .59 

23.27  +.0* 

^4.81  +,03 

60.23  +*»3 

54,96-  ,03 

31.66     4H 

42.13   ,06 

Dec.   4-4 

61.11     -^ 

51-42      .77 

23.27  -.ox 

24.81    -.92 

60.24      -« 

54.83  *^ 

31.69  +.« 

43.16  +.oa  1 

14*4 

60.70  -.44 

50  56-  -W 

23.24  -.04 

24.76   -.07 

60,23  -'«3 

54  49-  -41 

31.6B  -.ot 

42.^5  --«  1 

*4'4 

60.23      '5° 

49.54    1.07 

23*19    .07 

34.65       .12 

60,19      *^ 

53.97     -59 

31-64     .(g 

42,11     .07  1 

34-3 

59.71  -.55 

48.41—1.16 

23.  1 1    ".tD 

24.51   -.16 

60.11   -.40 

53.30-  .79 

31,57  ^08 

42,01   -.12 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,             | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

tHydri. 

p  Octantis, 
S.P. 

/Tauri 

rCamelop. 

yHydri 

•  Persei. 

A*  Tauri. 

rPersei. 

•       » 

•       f 

•       * 

e          1 

c           * 

•       » 

•       1 

• 

Data. 

167  45 

185  5a 

77  35 

18  59 

164  33 

50  17 

68  12 

42  33 

b      m 

h      m 

h      xa 

h      m 

h      m 

h      m 

h      m 

h      m 

3  18 

3  19 

3  25 

3  39 

3  48 

3  51 

358 

4   I 

• 

• 

• 

• 

8 

8 

• 

8 

(Dec.  30.4) 

3a.i3-  .89 

53.7^+**) 

19.80  —.06 

46.42  -.96 

51.51  -.59 

7.09  -.07 

45.75  -.09 

22.66  -.06 

Jan.    9.3 

31.20    .99 

56.07   2.35 

X9.73    .09 

46.10      .96 

50.85       .70 

7.01       .ZO 

45.70     .07 

22.58     .IZ 

19.3 

30.17  Z.06 

58.48   t.47 

19.63     .zz 

45.69     .44 

50.  XO     .79 

6.90     .13 

45.6X      .ZO 

22.45    .15 

29.3 

29.08   X.IO 

60.99  a.54 

X9.5X   .13 

45.22      .50 

49.26      .85 

6.74     .Z7 

45.50     .Z3 

22.28     .Z9 

Feb.   8.3 

27.97  I." 

63.55   «.56 

19.37     .15 

44.68      .55 

48.39      .89 

6.56     .to 

45.35     .15 

22.06      .22 

18.3 

26.86-z.zo 

66.0944.30 

19.21  -.z6 

44-"  -.57 

47.48  -.9Z 

6.35  -.22 

45.19  -.17 

2X.83  -.24 

28.2 

25.78-1.06 

68.52+4.35 

X9.05  -.15 

43.53  -.57 

46.57  -.89 

6.x  3  -•2z 

45.01  -.z8 

2X.57  -.26 

Ocst.    5€ 

31.35+  .«i 

62.7x-z.04 

22.35  +.M 

51.14  -K60 

50.X5  +.56 

9.97  +.31 

48.2X  +.26 

25.66  +.95 

15.6 

31*89     .45 

61.83     .7Z 

22.56     .Z9 

51.73     -54 

5o«68    .46 

X0.26     .97 

48.46     .23 

2599    -St 

«5-5 

32:244-  .86 

61.29-  .St 

22.73  +.z6 

52.25  +.47 

5X.07  +W33 

XO.5X  +.25 

48.68  +.20 

26.29  +»«8 

Nov.  4-5 

32.39+  .07 

6X.18+  .ZO 

22.88     .Z4 

52.67     .37 

51.34    .«> 

XO.73      .20 

48.87     .z8 

26.55     .«4 

14.5 

32.37-  .» 

61.5a     .53 

23.0X     .zz 

52.99     .«7 

51.46  +.05 

XO.9X     •Z7 

49.04     .15 

26.77     .«) 

1          24.5 

32.X5     -SI 

62.24     .96 

23.  xo    .07 

53.20     .z6 

5X.43  -.lo 

XX.06     .Z3 

49.17     -" 

26.94     .15 

Dec.   4.4 

31.75     .49 

63.40   Z.34 

23.15  •♦••<« 

53.30  +.05 

5X.26     .89 

II.  x6    .08 

49.26     .07 

27.06       .ZO 

M-4 

31.17-  .«5 

64.93+Z.68 

23.17       .00 

53.29  -.07 

50.93  -.4Z 

II.2X  +*0S 

49.32  +UH 

ay.M  +.04 

24-4 

30.45     .79 

66.77   ^.97 

23.15  -.o* 

53.16     .Z9 

50.44     .54 

XX.2X  -.02 

49.34     .« 

27.14  -.02 

34-4 

29.5a- .gi 

68.88+2.SZ 

23.XO  -.07 

52.90  -.90 

49.86  -.66 

IX.  17  -.07 

49-32  -^«4 

27.  ID  -.06 

cBridanL 

vUr8.Min., 
S.P. 

SMensm. 

iwPeraei 

rTavri. 

tTanrl 

CAwigBt 

/SEridani 

Ifeoa 

Solmr 

• 

•       ' 

•      f 

• 

•      t 

•      » 

• 

•       » 

Data 

97    6 

345  59 

170  37 

47    9 

67 14 

71  ao 

49    4 

95  13 

h      m 

h      m 

h      m 

h      xa 

h      m 

h      m 

h      m 

h      m 

4    6 

4   20 

4  24 

4   26 

436 

4  45 

4  55 

5    a 

• 

8 

8 

8 

% 

8 

• 

2 

(Dec.  30.4) 

58.20  -.o* 

2X.98  +.45 

53.65-  .90 

2X.45  -.oa 

13.43         .« 

30.38  +.OZ 

28.09  +.02 

55.33  +.OX 

Jan.    9.4 

58.15       .07 

22.50       .60 

52.64    Z.09 

2X.40     .07 

13.41  --04 

30.37  -.03 

28.08  -.09 

55.32  -.03 

19.4 

58.06     .ZO 

23.18       .74 

51.47     «.«♦ 

21.32     .zt 

X3.36     .08 

30.32   .07 

28.03     .«9 

55.27     .07 

29.3 

57.95      ." 

23.98       .83 

50.15     Z.37 

2X.17     .z6 

X3.25     .M 

30.24     .zz 

27.91      .Z4 

55.18     .10 

Feb.  8.3 

57.80     .X5 

24.84       .89 

48.74     Z.45 

2X.OO      .Z9 

X3.X2      .Z4 

30.XX     .Z4 

27.75     .18 

55.06     .Z3 

>         X8.3 

57.65  -.17 

25.77  +.9* 

47.26-1.49 

20.78  -.M 

12.97  --ifi 

29.96  -.z6 

27.56  -.2Z 

54.92  -.Z5 

28.3 

57.47  .18 

26.72     .94 

45.76    1.50 

20.55       .23 

X2.79     .z8 

29.79     -17 

27.34  .« 

54-75     .17 

;  Mar.  10.2 

57.30  -.zr 

27.64  +.88 

44.27-1.45 

20.33  -.« 

I2.6x  -.Z9 

29.61  — .z8 

27.  XI  -.29 

54.57  -.18 

Oct.  15.6 

60.34  +•« 

2X.09  -.76 

48.9X+  .89 

24.44  +.3* 

15.91  +.07 

32.72  +.26 

30.78  +.99 

57.14  +.24 

25.6 

60.54  +.«9 

20.40  —.6s 

49.69+  .68 

24.74  +.89 

16.17  +.24 

32.97  +.24 

31.10 +.9Z 

57.37  +.a3 

Nov.   4-6 

60.72     .z6 

19.85     .47 

50.27      .45 

25.02      .36 

16.40       .2Z 

33.21       .22 

31.40  .28 

57.60     .2Z 

14.5 

60.87     .13 

19.46     -Sa 

50.60+  .tz 

25.25  .« 

16.60     .z8 

33.42       .19 

31.67     .«5 

57.79     .18 

a4-5 

60.99     .«> 

X9.2X  — .z6 

50.69-  .04 

25.45  .17 

16.77     .X5 

33.58      .Z5 

3X.9O       .2Z 

57.96     .Z5 

Dec.   4-5 

61.07     .06 

X9.I4  +.M 

50.53     .89 

25.60       .Z3 

16.91     .zz 

33.72     .la 

32.08    .as 

58.09       .Z2 

14.5 

61. 1 1  +.oa 

19.25  +.ao 

50.  XI-  .53 

25.69  +.07 

17.00  4.07 

33.83  +.08 

32.22  +.ZZ 

58.20  +.08 

244 

6l.I2  -.01 

19.54     .37 

49.46      .76 

25.74   +•« 

17.04  +.03 

33.89  +.04 

32.30    .06 

58.26  +.04 

34.4 

61.09  -.05 

19.99  +.53 

48.59-  .98 

25.73  -.03 

17.05  -.oa 

33.91  -.oz 

32.33  +.0Z 

58.28     .00 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,            || 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Data. 

rOrionis. 

arAurigfiB. 

Groombr. 
944. 

K  Orionis. 

V  Auriga. 

<f  Dorados. 

/SAorige. 

^Aorige. 

• 

96  57 

• 

57  53 

c         * 

4  51 

e        t 

99  42 

• 

50  53 

• 

155  46 

c           t 

45    4 

•      • 

52  48  : 

h     m 

h     m 

h     m 

h     m 

h      m 

h      m 

h      m 

h      m 

5  12 

5  26 

5  29 

5  42 

5  44 

5  44 

5  52 

5  52 

(Dec.  30.5) 

a 
44-41  +-M 

a 
12.21  +.05 

a 
58.26-  .x8 

a 
60.26  +.04 

a 
32.46  +.07 

a 
38.98  -.X3 

a 
10.64  +-09 

a 
53.17  +.09 

Jan.    9-4 

44.41  -.oa 

12.24  +-0I 

57.83     .67 

60.29     .oo 

32.51  +.oa 

38.80     .aa 

10.70  +.03 

53.23  +.03 

19.4 

44-37    -06 

12.22  -.0* 

56.91    X.14 

60.26  —.04 

32.50  -.03 

38.53     -32 

10.69  —.03 

53-23  -.oa 

29.4 

44.29    .10 

Z2.l6     .09 

55.55   X.57 

60.20     .08 

32.44     .09 

38.16     ^o 

ZO.63      .09 

53-18     .97 

Feb.   8.3 

44.16     .15 

12.04      -H 

53-78   1.9a 

60.09     -12 

32.33     .14 

37.73     .47 

10.51      .X5 

53.08     .xa 

18.3 

44-03  --^s 

11.88  -.17 

5i.7i-«.i8 

59-95  -.14 

32.17  -.18 

37.22  -.52 

10.33  -.ao 

52.93  -.x7  j 

28.3 

43.86     .17 

11.70      .19 

49.43  «.S4 

59.80     .x6 

31.97       .21 

36.69     .55 

ZO.I2      .93 

52.74     .20, 

Mar.  X0.3 

43.68     .18 

11.50     .ao 

4703   «.4i 

59.62     .x8 

31.75      .28 

36.12     .57 

9.88     .a4 

52.53      •«!  1 

20.3 

43.50  -.18 

XX.30  -.to 

44.62-a.40 

59.44  -.18 

31.54  -.22 

35.55  -07 

9.64  -.24 

52.33  --20 

Oct.  25.6 

46.36  +.a5 

14.81  +.30 

68.35+8.60 

61.99  +.96 

3507  +.36 

37.78  +.46 

13.33  +.38 

55-69  +.34 

Nov.   4-6 

46.59    .ta 

15.10    .a8 

70.79  a-«7 

62.24     .24 

35.4X       .33 

38.22     .40 

13.70     -35 

56.02     .32 

14.6 

46.80    .19 

15.37     .«5 

72.90   X.94 

62.47     ••» 

35.72      .29 

38.58     .32 

14.03     .32 

56.33     .29 

24-5 

46.98     .16 

15.61     .sa 

74.68    1.56 

62.67     -X9 

35.99      -25 

38.86     .a4 

14.34      -«9 

56.60     .96 

Dec.   4-5 

47-13      -M 

15.82     .z8 

76.03   x.za 

62.84     .x6 

36.23     .ax 

39.05     .14 

14.60     .a4 

56.85     .n 

M-5 

47.22  +.08 

15-97  +-I3 

76.91+  .^ 

62.98  +.xa 

36.42  +.x6 

39.13  +.o» 

14.82  +.X9 

57.05  +WX8 

24-5 

47-29    .05 

16.08     .08 

77.28+  .la 

63.07     .07 

36.56     .xa 

39.12  -.07 

14.98     -13 

57-20    .13 

34-4 

47.32  +.0X 

16.15  +-M 

77.15-  -S8 

63.12  +.^ 

36.65  +.07 

39.00  -.X7 

15.08  +.06 

0  Geminor. 

57.30  +.07 

Maan 

Solar 

V  Gcminor. 

V»»Aurigae. 

X  Draoonis, 
S.P. 

V  Geminor. 

e  Geminor. 

^Aurigas. 

CMense. 

e        » 

e        t 

•     f 

•      t 

• 

e        t 

• 

0      .    1 

Data. 

67    28 

40  40 

342  41 

69  43 

64  46 

46    19 

55  55 

170  42   ' 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m 

h      m 

6      8 

6  17 

6   22 

6   22 

6  37 

6  39 

6  46 

6  48 

a 

a 

a 

a 

a 

a 

a 

a                 1 

(Dec.  30.5) 

49.62  +.09 

10.93  +-XS 

4763  +.03 

60.65  +-X0 

45-88  +.13 

30.92  +.X5 

ZI.02  +.15 

34.00-  .14  , 

Jan.    9-5 

49.69  +.04 

11.03  +•<* 

47.72     .X5 

60.73     .06 

45.98    .08 

31.04     .09 

11.X4     .09 

33.72     .39  ' 

19.4 

49.71  --01 

11.05  -.ox 

47.95     .90 

60.76  +.0X 

46.03  +.oa 

31.09  +.oa 

II.21  +.03 

33-21      .63  , 

29.4 

49.67     .06 

11.01     .06 

48-32     MS 

60.74  -.04 

46.03  -.03 

31.08  -.04 

II.2I  -.oa 

32.45    -w. 

Feb.   8.4 

49-59     .09 

10.90     .14 

48.80     .53 

60.68     .08 

45-97     .08 

31.01       .10 

II.16     .07 

31.48    X.06  ' 

Z8.4 

49.49  -.13 

10.74  --19 

49.37  +.«• 

60.58  -.xa 

45.88  -.xa 

30.89  -.X5 

11.06  -.xa 

3O.32-x.a3 

28.3 

49.34     .16 

10.52      .94 

50.05     .71 

60.44     .15 

45-75     .15 

30.71     .19 

XO.92     .x6 

29.03    X.35 

Blar.  10.3 

49.17     -18 

10.26     .a6 

50.79     .74 

60.27     .X7 

45.58     .17 

30.51     .aa 

10.74     .19 

27.62    X.45 

20.3 

48.98     .19 

10.00     .a7 

51.54     .?« 

60.09     •x8 

45.40    .18 

30.28     .24 

10.54     .*> 

26.13    1.50 

30.2 

48.80     .x8 

9-72     .87 

52.31     .76 

59.91     .x8 

45-21     .x9 

30.03     .as 

10.34     .« 

24.60    X.52  , 

Apr.   9-2 

48.62  ~.x6 

9.46  -.25 

53.07  +.73 

59.74  -•»« 

45.03  -.x8 

29.79  -.a4 

10.12  -.99 

23.08-x.S8 

Nov.  I4-* 

52.35  +-•• 

X4.31  +-S7 

47.95  -.55 

63.25  +.97 

48.5X  +-30 

33.96  +.36 

13.79  +.33 

27.23+  .98  1 

24.6 

52.60     .M 

14.66     .54 

47.44     -45 

63.51     .as 

48.80      .37 

34.30     .33 

14.11     .30 

28.12   .76  i 

Dec.   4'^ 

52.83     .ax 

X4-98     .99 

47.05     .34 

63.75     .« 

49.06     .a4 

34-62      .29 

14.40     .97 

28.79   -53 

14-5 

53.02  +.17 

15-23  +.«s 

46.77  -.« 

63.95  +*»8 

49.28  +.ao 

34.88  +.24 

14.65  +.93 

29.22+  .ao 

24-5 

53-17    .IS 

15.44     .17 

46.62  -.07 

64.12     .X4 

49.46     .16  i    35.11     .19 

14.85     .x8 

29.39+  .04 

34-5 

1 

53.27  +.06 

15.58  +.XO 

46.63  +.08 

64.23  +.09 

49.60  +.U  1    35.27  +w?f 

15.01  +.X9 

29.29-  .99 

ADDITIONAL  FIXED  STARS,  1899. 
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1 
APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CGeminor. 

63  Aorigae. 

^•Volantis. 

25  Camelop. 

p  Can.  Min.    26  Lyncis. 

Groombr. 

«»Cancri. 

Mean 
Solar 

1374- 

•      » 

• 

• 

• 

•      » 

0         # 

•      t 

e        * 

Date. 

69   17 

50  31 

160  20 

7  24 

81   30 

42     10 

15  49 

64    20 

h      m 

h     m 

h     m 

h      m 

h      m 

h      m 

h      m 

h     m 

6  58 

7     4 

7  9 

7      9 

7  21 

7  47 

748 

7  54 

8 

8 

8 

S 

8 

a 

8 

8 

(Dec.  30.5) 

9.86  +.X5 

45.78  +.18 

39.90  +.03 

66.14+  .67 

42.97  +.16 

25.05  +.26 

13.85  +.49 

51.97  +.aa 

Jan.    9.5 

9.98     .09 

45.93     .w 

39.90  -.06 

66.64+  -sa 

43.10       .11 

25.27      -19 

14.26       .33 

52.15     .x6 

19.5 

10.05  +.04 

46.02  +.06 

39.77     .18 

66.78-  .oa 

43.19       .06 

25.42     .la 

14.50  +.16 

52.29       .10 

29.4 

10.06  —.ox 

46.04  —.OX 

39.53     .Sx 

66.60     .36 

43.22  +.01 

25.51  +.05 

14.58     .00 

52.36  +.04 

Feb.    8.4 

10.03     *05 

46.00    .07 

39.17     .4a 

66.06     .69 

43.20  -.04 

25.51  -.03 

14.50  -.17 

52.38  -.01 

18.4 

9.96  -.10 

45.91  -.x« 

38.70  -.50 

65.22-  .98 

43.14  -.08 

25.44  -.w> 

14.24  -.33 

52.34  -.06 

28.4 

9.83     .14 

45.76  .16 

38.15     .58 

64.10   i.aa 

43.05       .XX 

25.31     .15 

13.84  .45 

52.27      .XO 

Mar.  10.3 

9.69     .16 

45.58     .ao 

37.54     .64 

62.78   1.39 

42.92   .14 

25.13     .19 

13.33   .56 

52.15     .X4 

20.3 

9.52     .18 

45-37     •« 

36.88     .67 

61.31   1.50 

42.77  .16 

34.92     .23 

12.72  .64 

51.99     .x« 

30.3 

9.34     .18 

45.15    •« 

36.20     .68 

59.78   X.55 

42.60    .17 

24.68     ..5 

12.05    .^ 

51.82     .17 

Apr.    9.2 

9.16  -.17 

44.93  -.ax 

35.51  -.68 

58.20-1.55 

42.43  -.17 

24.42  -.25 

11.34  -•71 

51.65  -.17 

19,2 

8.99  -.le 

44.76  -.X9 

34.85  -.64 

56.67-1.48 

42.27  -.15 

24.17  -.a4 

10.63  -.70 

51.48  -.X5 

Nov.  24*6 

Z2.6z  +bS9 

48.90  +.34 

38.56  +.50 

74.28+X.58 

45.40  +.a8 

28.10  +.43 

18.24  +.90 

54.55  +.33 

Dec.   4.6 

12.88     .95 

49.22     .so 

39.00     .38 

75.81    X.4S 

45.66     .as 

28.51     .38 

19.10     .81 

54.87     .30 

14.6 

13.  XI  +.ai 

49.50  +.a6 

39.31  +.a6 

77.13+1.X6 

45.90  +.aa 

28.85  +.34 

19.85  +.70 

55.15  +^a7 

24.5 

X3-3I    -^y 

49.74    .« 

39.52     .14 

78.12     .84 

46.ZZ     .18 

29.17     .a9 

20.49     .58 

55.4X     ••4 

34.5 

13.46  +.XS 

49-93  •♦••X5 

39.60  +.09 

78.81+  .53 

46.27  +.13 

29.43  +.a5 

ai.oo  +.4* 

55.63  +.X9 

Meui 

Solar 

C^Cancri. 

pCsjxcn. 

30  Monoce- 
rotis. 

^Chams- 
leontis. 

ff  Hydra. 

yCancri 

o*Cancri. 

^  Hydra. 

•     » 

•      t 

• 

•     f 

•     t 

• 

• 

• 

Date. 

72  3 

80  30 

93  35 

167  10 

86  18 

68  10 

59  2 

87 16 

h      m 

8     6 

h     m 
8    II 

h      m 

8  20 

h      m 

8  23 

h     m 

8  33 

.  h     m 
837 

h     m 

8  48 

h     m 

9  9 

8 

a 

6 

a 

a 

a 

8 

a 

(Dec.  30.6) 

27.73  +.ai 

4.69  +.ao 

39.08  +.ao 

44.85+  .35 

31.18  +.ta 

29.03  4va5 

7.66  +.27 

8.79  +.a4 

Jan.    9.5 

27.91     .x6 

4.87     .x6 

39.26    .15 

45. 11+  .18 

31.37     .17 

29.25     .ao 

7.90     .aa 

9.02      .90 

19.5 

28.05      .XX 

5.01       .IX 

39.39     ." 

45.20     .00 

31.53     .X3 

29.42     .15 

8.10     .17 

9.20      .15 

29.5 

28. 14     .06 

5.09     .06 

39.48     .06 

45.12-  .18 

31.63     .08 

29.54     .09 

8.23       .XI 

9.33     .XX 

Feb.   8.5 

28.17  +*ox 

5.12  +.OX 

39.51  +.01 

44.85     .35 

31.68  +.03 

29.60  +.04 

8.31  +.05 

9.42     .07 

18.4 

28.15  -.04 

5. 1 1  -.o» 

39.50  -.04 

44.41-  .5a 

31.69  -.oa 

29.61  —.01 

8.33  -.01 

9.46  +.02 

28.4 

28.08     .09 

5.05   .08 

39.44     .08 

43.80     .66 

31.64     .06 

29.57     .06 

8.29    .06 

9.45  -.03 

Mar.  10.4 

27.97     ." 

4.95      .XI 

39.34     ." 

43.08     .77 

31.56      .XO 

29.49    .10 

8.21       .10 

9.40       .07 

20.4 

27.84     .X4 

4.82   .14 

39.23    .IS 

42.25     .87 

31-45     .X3 

29.37    -IS 

8.09   .13 

9.31      .XO 

30-3 

27.68     .x6 

4.67   .15 

39.08     .15 

41-35     .93 

31.31     .14 

29.23     .15 

7.94   .15 

9.20      »I2 

Apr.  9.3 

27.52  -.X7 

4.52  -.16 

38.92  -.x6 

40.38-  .98 

31.16  -.15 

29.07  -.16 

7.78  -.17 

9.07  -.13 

19.3 

27.35     .16 

4.36     .16 

38.76     .16 

39.38    I.OO 

3I.OI     .15 

28.91     .16 

7.60   .18 

8.93       .14 

29.2 

27.20     .X5 

4.20     .14 

38.61     .15 

38.38     I.OO 

30.86     .14 

28.75     .15 

7.43     .17 

8.79       .14 

May  9.2 

27.06  -.xs 

4.07  -.12 

38.47  -.13 

37.39-  .98 

30.72  -.12 

28.60  -.14 

7.26  -.15 

8.65  -.13 

24 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,            || 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

! 

jffArgts. 

a  Lyncis. 

10  Leon  is 

0  Leonis^ 

fChamse- 

19  Leonis 

;iUrsseMa- 

Mean 
Solar 

Minoris. 

leontis. 

Minoris. 

joris. 

e          1 

e          t 

•        » 

•       * 

0       » 

e          » 

•        f 

0        f 

Date. 

159     18 

55  " 

53  9 

79  39 

170  29 

48  28 

81  28 

46  35 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h       m 

9    12 

9  14 

9  28 

9  35 

9  36 

9  51 

9   54 

10    II 

8 

8 

8 

8 

8 

8 

8 

8 

(Dec.  30.6) 

8.61  4'.40 

56.74  +.30 

4.85  +.3a 

47.74  +.27 

57.09+  -88 

32.57  +.35 

54.59  +-a8 

2.85   -h.37 

Jan.    9.6 

8.96     .30 

57-02     .as 

5-14     •«? 

47.99    .as 

57.87     .66 

32.90       .31 

54-85     -^4 

3-20        .33 

19.6 

9.20     .19 

57.25     .ao 

5.40     •« 

48.20     .X9 

58.42      .43 

33.19     •a6 

55.08     .ao 

3-51      -*8 

29.5 

9.33  +.07 

57.42     .14 

5.59     .16 

48.37     .14 

58.73+  .ao 

33-41     -19 

55.26     .16 

3.76     .aa 

Feb.    8.5 

9.33  --05 

57.53     .08 

5.72     .10 

48.49     .09 

58.81-  .03 

33.57     -13 

55.40     .IX 

3.95     .16 

18.5 

9.22  -.16 

57.58  +.08 

5.79  +.04 

48.55  +.05 

58.66-  .16 

33-67+^07 

55.48  +.06 

4.07  +.10  1 

28.5 

9.0X      .27 

57.58  -.03 

5.79  -.08 

48.58     .00 

58.29     -47 

33.71  +-« 

55.52  +.0X 

4.14  +-<>3 

Mar.  10.4 

8.68     .36 

57.52     .08 

5.75     -07 

48.55  -.05 

57.71     .66 

33.69  -.05 

55-51  -.03 

4-13  -'<n 

20.4 

8.29     .4a 

57-41     .xa 

5.65     .xa 

48.48     .08 

56.96     .83 

33.60     .zo 

55-46  .07 

4.07    .09 

30.4 

7-83     -49 

57-27     -tS 

5.52     .15 

48.39     ." 

56.05     .98 

33-48     .14 

55.38  .09 

3.95     -13 

Apr.   9.3 

7-32  -.5« 

57.IX  -.17 

5.36  -^«7 

48.27  -.13 

55.OO-x.09 

33-33  -17 

55.28  -.la 

3.81  -.16 

19.3 

6.78      .55 

56.93     .18 

5- 19    -«9 

48.14     .X4 

53.87    1.17 

33-15     -X9 

55.15    -IS 

3.64    .18 

29.3 

6.22      .56 

56.75     -»9 

4.99    -19 

48.00     .X3 

52.66   i.as 

32.95     .» 

55.03     .13 

3-44     •«> 

May    9.3 

5.66      .56 

56.56     .17 

4.82     .X7 

47.87    -IS 

51.41   x.a4 

32.76       .80 

54-90     .13 

3.24     .ao 

19.2 

5' 10  -'35 

56.40  —  *i6 

1' 

4,65  -.16 

47-74  -*w 

50.18-1.34 

32.56  -.19 

54-77  --" 

3.04  -->9 

ft  HydrE. 

^Leonta 

a  Antli^ 

SOctAntis, 

4t  Leonu 

^Chami^ 

46LeonU 

Mirtoris. 

S.P. 

Minoris. 

leontis. 

Minor  L3. 

1706. 

Mean 
Solar 

e           » 

•       t 

•       * 

e          t 

0       t 

e          t 

• 

C               t 

Data. 

106     19 

52  47 

120  33 

188    5 

66  17 

170       0 

55  14 

II  41 

h       m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h       m 

10    21 

10   22 

10    22 

10  35 

10  37 

10  44 

10  47 

10    51 

8 

8 

s 

s 

s 

s 

s 

8 

Jan.  19.6 

14.67  +.aa 

5.53  +.a6 

34.07  4'.aa 

40.43-  .7a 

58.00  +.86 

56.07+  .80 

42.49  +.a8 

60.00  +.90 

29.6 

14.88     .18 

5-77    •« 

34.27     .18 

39.83     -47 

58.23     .ax 

56.78     .60 

42.75     .«3 

60.84      -75 

Feb.    8.6 

15*03     -13 

5.96    .16 

34.43     -w 

39.48-  .as 

58.42     .x6 

57.29     -39 

42.96     .18 

61.50     .96 

18.5 

15.13     .08 

6.09    .10 

34-53     -07 

39.38     .00 

58.56     .XX 

57-57+  .X9 

43-12     .13 

61.96     .35 

28.5 

15.18  +.03 

6.17  +.04 

34.58  +.03 

39.49+  .84 

58.64     .06 

57.67-  .OX 

43.23     -08 

62.19  +.14 

Mar.10.5 

15.19  —.01 

6.17  -.ox 

34.58  -.08 

39.86+  .48 

58.67  -t-.oi 

57-55-  .ai 

43.27  +.oa 

62.22  —.07 

20.4 

15.17     .05 

6.14     .06 

34.54     .06 

40.45     .70 

58.66  -.03 

57.24     .40 

43.26  -.03 

62.04      .98 

30.4 

15.10     ^ 

6.05        .10 

34.47      09 

41.26     •9x 

58.61      .07 

56.75     -56 

43-21     .07 

61.66      .47 

Apr.   9.4 

15.01      .10 

5.93   .13 

34.36     .la 

42.28    x.xo 

58.53      .09 

56.11     .71 

43.12     .xo 

61. ZO      .6a  , 

19.4 

14.90     .XX 

5.79   .15 

34-23     .14 

43.46  i.a6 

58.43     -" 

55.33     -8S 

43-01     .xs 

60.42      .75  , 

29.3 

14.78  -.M 

563  -.17 

34.09  -.15 

44.8<>+x.89 

58.31  '-'^3 

54.44-  .94 

42.86  -.15 

59.61  -.84 

May   9-3 

14.66       .IS 

5,45   .18 

33.94     .^5 

46.25   X.50 

58.16     .14 

53.44    X.03 

42.71     .z6 

58.73     .91 

19.3 

14-53     .13 

5.28   .17 

33-79     .15 

47.81   X.59 

58.03     .13 

52.39    1.08 

42.55     -i« 

57.79      -94 

29-3 

Z4.4O       .12 

5.12     .z6 

33.63     .14 

49.43    i-6a 

57.90     .X3 

51.29   i.xa 

42.39     .15 

56.85      .94 

June  8.2 

14.28  -.11 

4.96  -.X4 

33.50  -.18 

51.05+X.59 

57.78      .XX 

50.16-x.x4 

42.25  -.X4 

55.92  -.91 

ADDITIONAL  FIXED  STARS,  1399. 
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1 
APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1        MMin 

V  Octantis. 

/*Leonis. 

VUr8.Maj. 

vUrs.Maj. 

f  Hydras. 

;rU«.Maj. 

irVirginis. 

eCorvi. 

meaLn 
1      Solar 

•       ' 

•       » 

• 

•       1 

•       9 

• 

• 

• 

Date. 

174     3 

87  30 

44  57 

56   21 

lai  18 

41 40 

82  49 

112      3 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

II      0 

II       I 

II      4 

11  13 

II    28 

II    40 

"  55 

12      4 

s 

s 

8 

8 

8 

8 

8 

8 

Feb.   8-6 

13-06+  .75 

47.62  +.X7 

2.50  +.83 

4.60  +.88 

4.59  +.«> 

46.34  +.88 

44.25  +.88 

58.24  +.83 

i8.6 

13.66     .43 

47.76     .13 

2.70     .X7 

4.79      .16 

4.77     .x« 

46.60       .88 

44.45     .x8 

58.45       .19 

28.5 

13.91+  .10 

47.88     .09 

2.84     .xo 

4.92      .XO 

4.91       .11 

46.78     .xs 

44.62     .14 

58.62     .xs 

Mar.  10.5 

13.84-  •« 

47.93  +-<H 

2.90  +.04 

5.00  +.05 

4.99       .06 

46.90      .09 

44.73   .09 

58.75     ." 

20.5 

13-46   .54 

47.95     .00 

2.91  —.08 

5.0Z    .00 

5.03  +.08 

46.95  +.08 

44.80  .05 

58.83     .07 

30-4 

12.78-  .83 

47-92  -.<« 

2.85  -.07 

4.99  -.04 

5.03  -.01 

46.95  -.04 

44.84  +.08 

58.88  +.09 

Apr.   9-4 

IZ.82  X.09 

47.88     .06 

2.76       .XX 

4.93     -08 

5.00      .05 

46.88       .09 

44.84  -.OX 

58.89     .00 

19.4 

10.60  1.33 

47.80     M 

2.64    .14 

4.84     .11 

4.93       .08 

46-77     .X3 

44.81   .04 

58.87  -.03 

29.4 

9.16   X.5S 

47.71     •«> 

2.47     .16 

4.71     .IS 

4.85       .XO 

46.63     .x6 

44.75     .06 

58.84     a)6 

May   9.3 

7.54    !•« 

47.61     .11 

2.29     .19 

4.58     .14 

4.74       .M 

46.45     .18 

44.68     .07 

58.77     .06 

X9.3 

5.80-1.80 

47.50  -.11 

2.09  -.80 

4.43  --15 

4.62  -.X3 

46.26  -.80 

44.60  -.08 

58.68  —.09 

29.3 

3.95  X.87 

47.39     ." 

1.89       .80 

4.28     .15 

4-49     .U 

46.05      .88 

44.51     .10 

58.60       .10 

Jane  8.3 

2.05  1.89 

47.28     .xo 

1.69     .X9 

4.1a     .15 

4.34     .14 

45.82       .88 

44.39     ." 

58.49     -II 

z8.a 

O.Z6-Z.89 

47.18  -.10 

I.5Z  -.18 

3-98  -.14 

4.21  -.13 

45.62  -.80 

44.29  -.09 

58.38  -.11 

2  Can.  Ven. 

6Ur8.Mm. 

<J»Corvi 

/scan  Ven. 

y  Virginia, 

31  Comae 

/Cassiop.. 

43Cephei. 

Mean 
Solar 

(mean.) 

Berenices. 

S.P. 

•       » 

• 

•       * 

• 

• 

e          t 

• 

e          * 

Date. 

48  47 

I  44 

105  57 

48     6 

90  54 

61  55 

330  10 

355  43 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

12    II 

12    14 

12   24 

12    28 

12    36 

12   46 

12    50 

"  54 

8 

8 

8 

s 

% 

8 

8 

8 

Feb.  8.6 

6.74  +.98 

55.72+5.44 

40-77  +.«4 

59.43  +*3i 

34.83  +.«5 

49.19  +.88 

36.59  -.30 

46.62-8.89 

x8.6 

7.00    .as 

60.61     4.3X 

4a99    .«> 

59.70     .85 

35.06      .81 

49-45     .«4 

36.33     .as 

44.51     X.9I 

28.6 

7.20     .x8 

64.28     3.07 

41.17    .16 

59-93     .» 

35.25     .X7 

49.67     .«> 

36.  X4     .x6 

42.81     X.49 

Mar.  10.5 

7-35     .13 

66.68   X.70 

4X.31     .xa 

60.10     .14 

35.40     .13 

49.85     .X5 

36.OX       .10 

41.54     I.« 

ao.5 

7-45     -07 

67.65+  .a8 

41.42     .08 

60.22     .09 

35.51     .09 

49.97     .10 

35.94  --OS 

4a 77-  .49 

30.5 

7.48  +.oa 

67.23-x.13 

41.48  +.05 

60.28  +.04 

35-59  +-06 

50.05  +.06 

35.95  +.<« 

40.55+  .07 

Apr.   9.5 

7.48  -.03 

65.43  a.48 

41.51  +.08 

60.29  -.ox 

35.63  +.e3 

50.10  +,oa 

36.06     .xs 

40.89     .6x 

19.4 

7-43     -07 

62.36  3.7a 

41.51  -.OX 

60.26     .05 

35.64    .00 

50.  XO  -.ox 

36.24      .88 

41.76   i.xx 

29.4 

7-34     •« 

58.12   4*8x 

41.49       .05 

60.18     .09 

35.62  -.«« 

50.08     .04 

36.50     .SI 

43.13    1.60 

May   9.4 

7.22     .13 

52.90   5.7a 

4I.45     .05 

60.08       .18 

35.59    .05 

50.OX     .07 

36.86     .38 

44.96  8.0X 

19.4 

7.07  --'s 

46.86-6.48 

41.38  -.07 

59.94  -.15 

35.53  -.06 

49.94  -^«9 

37.27  4-^S 

47.18+8.37 

293 

6.92     .x6 

40.24   6.90 

41.30    .08 

59.79       .16 

35*47    •<« 

49.84       .XO 

37.72     -47 

49.70  8.65 

June  8.3 

6.74     .17 

33.21   7.19 

4i.ai    .09 

59.62       .17 

35.39    .09 

49.73     •" 

38.22      .58 

52.46  a.84 

18.3 

6.57  --I? 

26.00-7.33 

4Z.ZZ  -.10 

59.44  -.18 

35.29  -.» 

49.6X  -^18 

38.77  +.54 

55.38+8.9X 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,            \ 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mem 
Solar 

dMuscse. 

e  Virginia. 

20  Can.  Ven. 

JcOctantis. 

B.A.C.4536. 

^Apodia. 

1 
rHydrae. 

•     » 

•         r 

• 

• 

• 

•      f 

•      t 

• 

Dateu 

161     0 

78  30 

48  54 

175   16 

52  i8 

98    12 

166  19 

116    12 

h      m 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m 

h      m 

12  55 

"  57 

13   13 

13   24 

13   30 

13    36 

13  55 

14      0   1 

8 

8 

8 

• 

8 

8 

8 

8 

Mar.  0.6 

25.82  +.44 

XI.63  +.19 

3.65  +.«♦ 

49.9X+1.9S 

19.82  4-.a4 

21.  X4  +.33 

35.13  +.88 

39.66  +.96  ' 

I0.6 

26.22     .3S 

ZI.80     .15 

3.86     .19 

5X.66  I.SB 

20.06     .flO 

2X.34      .19 

3J-9X     .73 

39.90    .n  1 

20.6 

26.52     .fl5 

XX.94     .11 

4.04     .X4 

53.07  i.« 

20.23     '^ 

2X.52     .16 

36.58     .60 

40.X2       .«  j 

30.5 

26.74     '^ 

12.03     .07 

4.14     '09 

54.10    .84 

20.37     .13 

2X.66    .xs 

37.IX     ^ 

40.30     .x6 

Apr.   9.5 

26.85  +.07 

X2.09     .04 

4.22  +.05 

54-74    -45 

20.47     .07 

21.77    -09 

37.50     .99 

40.44     -IS 

19.5 

26.87  -.oa 

X2.I2  +.OX 

4.24     .00 

55.00^  .06 

20.5  X  +.oa 

2X.84  +.06 

37.77  +.» 

40.55  +.IO 

29.4 

26.80     .Zl 

X2.XI  -.0* 

4.22  -.0* 

54.87-  -S* 

2O.5X  -.08 

2X.88  +.03 

37.9X  +.07 

40.64   .07 1 

May   9.4 

26.64     .90 

12.09    -o^ 

4.16     .07 

54.35     .70 

2a48    .09 

21.90    .00 

37.9X  -.06 

40.68    .04  1 

19.4 

26.40     .18 

X2.O4      .06 

4.06       .10 

53.46   1.05 

20.4X     .06 

21.89  -.08 

37.79     .19 

40.70  +.0(X 

29.4 

26.09     .ss 

XX.96      .06 

3.95    -IS 

52.24   X.36 

20.32    .u 

2X.86    .04 

37.55     .91 

40.70  -.OB 

June  8.3 

25.71  -.41 

XI.88  -.09 

3.81  -.15 

50.72'X.65 

2a  20  — .13 

21.82  -.05 

37.18  -.48 

40.67  -.05 

18.3 

25-28     .45 

X1.79    .10 

3.64     •«7 

48.94  x-«9 

20.06     .13 

2X.76    .07 

36.70     .38 

40.60       JO7 

28.3 

24.80     .47 

IX.68    .11 

3.47     .18 

46.96  a.07 

X9.91     .17 

2X.67    .09 

36.14     .60 

4O.5X       .09 

July    8.3 

24.33  -.47 

XI.57  -wll 

3.S8-.19 

44.79-«-« 

19.73  -^«8 

21.57  -^» 

35.50  -w«9 

40.42  -.» 

</Booti8. 

ic  Virginia 

4Uii.Min 

aOctantis. 

ABootis. 

AVirginis. 

A»Hydri. 
S.P. 

aApodtt. 

Mean 

Solar 

•      t 

• 

•     * 

e        f 

• 

• 

c         * 

• 

Dat«b 

64  26 

99  48 

"  59 

173    12 

43  27 

loa  54 

190  27 

168  37  1 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m  ; 

H     5 

14    7 

14     9 

14   10 

14  la 

14    13 

H  33 

14  35 

• 

• 

s 

s 

8 

s 

8 

8 

Mar.  20.6 

50.38  +.19 

33.31    4^X9 

X9.52+  .SB 

55.99fi.«4 

35.55  +.« 

4X.49  +.X9 

4X.83-  .86 

27.3«+^ 

30.6 

50.55     .15 

33.48        .15 

20.00     .39 

57.12  1.01 

35-74    .17 

4X.67     .16 

4X.05     .70 

28.14     -75 

Apr.   9-5 

50.67     .11 

33.62    .n 

20.29    .to 

58.01    .74 

35.89    .« 

4X.8X     .13 

40.44     .58 

28.8X     JSo 

19.5 

50.76     .07 

33.72    -09 

ao.4o4..os 

58.61    .47 

35.99    -07 

4X.93     .10 

40.02     .39 

29.33     -44 

29.5 

50.82     .01 

33.80    .06 

20.33-  •ly 

58,95+  •«) 

36.03  4Noei 

42.01     .07 

39-79- .14 

29.68     .aB 

May  9-5 

50.84  +.« 

33.84  +-09 

2ao6—  .55 

59.02-  .07 

36.03  -.03 

42.08  +.04 

39.74+  -06 

29.88  4-.n 

19.4 

50.83  -U9 

33.87  +.OX 

X9.63    .50 

58.8X     .34 

35.97     .07 

42.  xo  -Kox 

39.91     .86 

29.92  --<H 

29.4 

50.79     .03 

33.88  -.03 

X9.06    .^ 

58.34     .60 

35.89    -» 

42.XX  -bOX 

40.26    ^9 

29.79     .« 

June  8.4 

50.73     .07 

33.85     .<H 

X8.36    .75 

57.6X      .85 

35.77    -U 

42.08    .09 

40.80     .68 

29.49      97 

18.3 

50.65     .09 

33.80     .06 

I7»55    -85 

56.64   X.06 

35.6X     .17 

42.04     .06 

41.50  .77 

29.05     .49 

28.3 

50.54  -.11 

33.73  -^08 

16.65—  .99 

55.49-i.«3 

35.43  --«9 

4X.98  -%o8 

42.35+  -91 

28.48  -.58 

July  8.3 

50.4X     .15 

33.64     .10 

15.69     .98 

54-17  ».S9 

35-22     .« 

4X.89     .10 

43.32    X.09 

27.79     -75  ' 

X8.3 

50.28     .14 

33.53     .« 

X4.69    MI 

52.70  1.5s 

35-00    .as 

4X.78     .XX 

44.42    X.U 

27.00     .83  1 

28.2 

50.13  -.15 

33.41  -.!• 

i3.67-I.Ot 

5x.1l-1.C4 

34.76-^ 

4X.66  -^n 

45.56+1.14 

26.13  -.90 
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^ ^1 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,           || 

1 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

33  Bootis. 

47  Cephei. 

yScorpii. 

<(  Bootis. 

p  Octantis. 

jS  Cor.  Bor. 

y  Camelop., 
S.P. 

cJ'Apodis. 

0      « 

e        » 

0      * 

e        t 

• 

e         ' 

0      » 

e        1 

Date. 

45  10 

349     I 

"4  53 

56  18 

17,4     8 

60  33 

341   I 

168  26 

1 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

1 

H  35 

14   52 

14  58 

15    II 

15    20 

15  23 

15  39 

16   5 

8 

8 

8 

8 

8 

8 

8 

8 

Mar.3o-6 

7.65  +.ao 

37.18-  .48 

12.58  +.22 

28.56  +.aa 

I4-95+X.79 

42.51   +.22 

42.07   -.40 

23.81+X.XX 

Apr.    9-6 

7.83     .15 

36.80      .29 

12.78      .X9 

28.76     .x8 

16.60    x.sx 

42.72       .19 

41.74     .«7 

24.86       .99 

19-5 

7.95     .10 

36.61-  .08 

12.95      .16 

28.92     .X4 

17.96    X.22 

42.89       .15 

41.54     .H 

25.79     .86 

29-5 

8.02     .06 

36.65+  .14 

13.10     .X3 

29.04     .xo 

19.03     .91 

43.03       .11 

41.46  -.02 

26.57     '71 

May   9.5 

8.06  +.OX 

36.89       .36 

13.21     .xo 

29.12     .07 

19.77      -59 

43.12       .08 

41.51  +•" 

27.21     .56 

19.5 

8.04  -.04 

37.38+  .58 

13.29  +.07 

29.17  +.03 

20.19+  .25 

43.19  +.05 

41.68  +.24 

27.69+  .39 

29.4 

7.98     .08 

38.05       .76 

13.34  +.03 

29.18  —.01 

20.27-  .08 

43.22  +.oa 

42.00     .37 

27.99     .22 

June  8.4 

7.89     .11 

38.89       .91 

13.35     .00 

29.16     .04 

20.02     .41 

43.21  -.02 

42.42     .48 

28.12+  .05 

18.4 

7.76     .14 

39.88     1.06 

13.33  -.03 

29.10     .07 

19.43      .72 

43.17     .06 

42.96     .57 

28.08-  .xs 

28.3 

7.61     .17 

41.00   x.z8 

13.30     .06 

29.00      .XX 

18.55    1.03 

43.09    .09 

43-57     .65 

27.85      .31 

July    8.3 

7.41   -.90 

42.22+1.25 

13.22  -.09 

28.88  -.X4 

i7.36-x.30 

42.99  -.la 

44.27  +.73 

27.45-  .47 

18.3 

7.20     .ai 

43.50   z.ag 

13.12       .IX 

28.73     .x6 

15.95    1.53 

42.86     .14 

45.03     .78 

26.91      .60 

28.3 

6.98     .as 

44.81    1-32 

13.00     .X3 

28.57     .x8 

14.29    X.72 

42.71    .xe 

45.82     .80 

26.24     .73 

Aug.    7-2 

6.73      M 

46.14   1.32 

12.85     .15 

28.37     .» 

12.51    X.82 

42.53    .18 

46.64     .8x 

25.45     .83 

X7.2 

6.49     .M 

47.44   1.28 

12.70     .x6 

28. 17     .20 

10.66   X.86 

42.32     .19 

47.45     .81 

24.57     .90 

27.2 

6.25  -.as 

48.71+1.25 

12.53  -.17 

27.97  --20 

8.80-X.86 

42.15  -.18 

48.26  +.79 

23.65-  .94 

^Herculis. 

a  Cor.  Bor. 

yApodis. 

V  Urs.  Min. 

vOphiuchi. 

IT  Herculis. 

^Ophiuchi. 

dAne. 

1 

Mean 
Solar 

(mean.) 

0          r 

0          r 

0      » 

e         r 

e        t 

0      f 

0      > 

e         r 

Date. 

44  48 

55  53 

168  40 

14   1 

105     36 

53  5 

"4  54 

150  36 

h      m 

h      m 

h      m 

h      m 

h     m 

h      m 

h      m 

h     m 

16  5 

16    10 

16    18 

16   20 

17     4 

17  II 

17    15 

17   22 

8 

8 

8 

8 

8 

8 

8 

8 

Apr.    9-6 

37.52  +.a6 

56.24  +.24 

8.O3+I.Q4 

30.03  +.63 

37.89  +.28 

33.93  +.« 

51.31  +.32 

3.50  +.55 

19.6 

37.75     .ai 

56.46     .ao 

9.01        .93 

30.59       .50 

38.16       .25 

34.21      .86 

51.61        .28 

4.02       .50 

1           29.6 

37-94     .^7 

56.64     .x6 

9.88       .78 

31.02       .35 

38.40     .as 

34.46     .23 

51.87     .as 

4-49     .45 

May    9-6 

38.08     .13 

56.78     .13 

10.57       .62 

31.29       .20 

38.62      .20 

34.67       .20 

52.11     .23 

4.93     .40 

19.5 

38.19     .09 

56.90     .09 

II. 12      .46 

31.42  +.05 

38.81     .x8 

34.85      .16 

52.33     .ao 

5.29     .34 

29-5 

38.24  +.03 

56.97  +.05 

11.48+  .29 

31.39  -.10 

38.98  +.X5 

34.99  +.X2 

52.52  +.17 

5.61  +.28 

June   8.5 

38.25  -.oa 

57.00  +.OX 

11.69+  .XI 

31.21       .26 

39.12       .X2 

35.08       .08 

52.68     .X4 

5.85     .ax 

18.4 

38.21     .06 

57.00  -.03 

11.69-  .08 

30.87       .41 

39.22       .08 

35.14  +.04 

52.80     .xo 

6.03     .X4 

28.4 

38.11     .11 

56.94     .07 

11.52      .26 

30.40       .53 

39.28  +.04 

35.15  -.01 

52.87   .05 

6.12  +.07 

July    8.4 

37.98     .15 

56.86       .10 

1 1. 17   .43 

29.81       .65 

39.29       .00 

35."       .06 

52.91   +.OX 

6. 1 6  —.ox 

18.4 

37.81  -.18 

56.74  -.X3 

10.66-  .58 

29.10  -.75 

39.28  -.o» 

35.03  -.XO 

52.90  -.03 

6. 1 1  -.09 

28.3 

37.61     .ai 

56.59     .«6 

10.00    .71 

28.31       .83 

39.22       .08 

34.91    .u 

52.85   .07 

5.98     .16 

Aug.   7.3 

37.37     .a* 

56.41     .19 

9.23   .83 

27.44       -90 

39.13       ." 

34.74    18 

52.76       .XX 

5.78     .23 

17.3 

37.12     .26 

56.20      .2X 

8.34  .92 

26.52       .94 

39.01       .14 

34.54    .a» 

52.63     .X4 

5.52     .29 

27.3 

36.84     .87 

55.98       .22 

7.40  .96 

25.56       .96 

38.86     .x6 

34.32      .23 

52.48     .x6 

5.20     .34 

Sept.  6.2 

36.57  -.28 

55.76  -.22 

6.43-  .96 

24.59  -.96 

38.70  -.X7 

34.08  -.24 

52.30  -.x8 

4.84  -.36 

X6.2 

36.29     .97 

55.54       .« 

5.48  .93 

23.64       .98 

38.52     .17 

33.84   .25 

52.11     .x8 

4.49     .36 

26.2 

36.03     .24 

55.32     .23 

4-59     -85 

22.75       .87 

38.35     .16 

33.59     'M 

51.93     .18 

4.12     .35 

Oct.    6.1 

35.81  -.20 

55.07  -.24 

3.79-  .75 

21.91  -.80 

38.20  -.X5 

33.35  -.« 

51.76  -.17 

3-79  -.30 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,            l| 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombr. 

I  Herculis. 

^Herculis. 

0  Herculis. 

A  Sagittarii. 

X  Draconis 

C  Pavonis. 

yLyrae. 

Mean 

944.S.P. 

Solar 

0 

0 

0       » 

0 

0       t 

0 

0       » 

0 

Date. 

355     9 

43  56 

52  44 

61    15 

115   29 

17    19 

161    31 

57  27 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

17  29 

17    36 

17  52 

18   3 

18    21 

18    22 

18   31 

•  18  55 

8 

s 

s 

8 

8 

8 

8 

8 

May  19.6 

34.98-   .46 

39-94  +-»9 

50.26  +.90 

39.13  +.ao 

48.08  +.96 

55.52   +.41 

22.26  +.66 

12.68  +.96 

29.6 

34.75       .00 

40.11     .14 

50.44     .16 

39.32     .17 

48.32     .a3 

55.88      .31 

22.87     .37 

12.92   .23 

Jnne  8.5 

34.98+  .46 

4a  22     .09 

50.58       .19 

39.48     .14 

48.54     •» 

56.13      .19 

23.40     .47 

I3I4  .19 

18.5 

35.67       .91 

40.29  +.04 

50.68       .08 

39.59     .w 

48.72     .16 

56.26  +.07 

23.81     .35 

13.31    .15 

28.5 

36.81     1.34 

40.31  -.01 

50.73  +.03 

39.67     .06 

48.86     .la 

56.27  -.06 

24.10     .94 

13.43     -lo 

July    8.5 

38.35+J-73 

40.27  -.06 

50.74  -.02 

39.70  +.01 

48.96  +.08 

56.14  -.19 

24.28  +.X9 

13.51  +.c6 

18.4 

40.25  a.o6 

40.18       .IX 

50.69       .06 

39.69  -.04 

49.01  +.03 

55.89      .31 

24.34     .00 

13-55  +.01 

'          28.4 

42.47   a-36 

40.04     .16 

50.61       ,11 

39.63     .08 

49.01  — .oa 

55.52      .4a 

24.27  -.13 

13-53  -.04 

Aug.   7-4 

44.99  a.6a 

39.85     .«o 

50.47     .15 

39-53     .w 

48.97     .06 

55.04    -sa 

24.07     .95 

13.47     -09 

17-3 

47.72   a.8o 

39.63     .«4 

50.30     .x8 

39-39    .«6 

48.89     .10 

54.49    .60 

23.76     .36 

13.36     .13 

273 

50-59+a-94 

39.37  -.«7 

50.10  -.21 

39.22  -.18 

48.77  -.M 

53.83  -.68 

23.35  -.45 

13.21  -.X7 

Sept.  6.3 

53-61   3.05 

39.08     .29 

49.87     'M 

39.03     .ao 

48.61     .16 

53.12   .74 

22.85      .53 

13.03     .19 

16.3 

56.68  3.07 

38.78     .30 

49.61     .25 

38.82       .91 

48.43     .18 

52.35   .78 

22.29     .58 

12.83       .91 

26.2 

59.75  3.04 

38.48     .99 

49.36     .25 

38.60       .29 

48.24     .19 

51.56   .79 

21.70     .39 

12.61       .99 

Oct.    6.2 

62.75  a.96 

38.19     .28 

49-"     .as 

38.38       .92 

48.06     .18 

50.77   .79 

21. 10     .60 

12.38       .93 

16.2 

65.67-H1.84 

37.92  -.24 

48.87  -.23 

38.17  -.ao 

47.88  -.17 

49.98  -.77 

20.50  -.58 

12.15  -.99 

1 

I'Lyrx. 

25  Camelop. 
S.P. 

^Lyrae. 

^Cygni. 

/?Sagittae. 

dCygnl 

Groombr. 

1374.  S.  P. 

e  Pavonis. 

Mean 

Solar 

0       ' 

0       » 

e           r 

•       t 

e          t 

0            r 

0       ' 

0       f   I 

Date. 

54  3 

352  36 

52    3 

62    15 

72  45 

45     7 

344  " 

163  II  i 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      in 

h      m  1 

19   3 

19   9 

19    12 

19   26 

19  36 

19   41 

19  48 

19   49 

8 

8 

8 

8 

8 

8 

8 

8 

May  29.6 

44.83  +.24 

52.13-  .68 

54-54  +-a5 

41.83  +.a5 

33.77  +.a5 

51.85  +.a9 

8.41   -.37 

2.74  +-77 

June   8*6 

45.06    .20 

51.60     .38 

54-77     .ai 

42.06       .29 

34.01     .as 

52.13     .as 

8.10      .93 

3.47     -69 

18.6 

45.24   .16 

51.37-  .09 

54.96    .17 

42.27       .18 

34.23     ■«> 

52.36       .90 

7.90  -.13 

4.II      .59 

28.5 

45.37   ." 

51.42+  .19 

55.11     .12 

42.44       .14 

34.41     -»6 

52.54    .IS 

7.84     .00 

4.65     .48 

July    8.5 

4546   .06 

51-76     .47 

55.21     .07 

42.55       .09 

34-54     -w 

52.67     .10 

7.91  +.X3 

5.07     -S5  ' 

18.5 

45.49  +.01 

52.37+  '74 

55.25  +.02 

42.63  +.05 

34.63  +.07 

52.75  +.04 

8.10  +.95 

5-35  +-ax 

28.4 

45.48  -.04 

53-25    1.00 

55.25  -.03 

42.65       .00 

34.68  +.09 

52.75  -.09 

8.42      .38 

5.49  +.^7 

Aug.    7-4 

45.42   .09 

54.37    »-W 

55.19    .08 

42.63  -.05 

34.68  -.oa 

52.71     .07 

8.87      .49 

5-49  -.07 

17.4 

45.31   .13 

55.69    1.4a 

55.08     .13 

42.56       .09 

34.64     -06 

52.62       .X9 

9.40     .58 

5-35     -ai 

27.4 

45.16     .17 

57.22    1.62 

54.93     .17 

42.45       .13 

34.55     .10 

52.48     .17 

10.04      .69 

5-08     .33 

Sept.  6.3 

44.98  -.90 

58.94+1.78 

54.74  -•» 

42.30  -.16 

34.44  -.^3 

52.28  -.91 

10.79  +.78 

4.68  -.46 

16.3 

44.77       .22 

60.77    1.89 

54.53     .aa 

42.13       -19 

34.29     .16 

52.05       .94 

11.60     ,85 

4-17     -55 

26.3 

44-53     .44 

62.71    1.98 

5429    .a4 

41.93     .ao 

34.12     .17 

51.80       .96 

12.48     .91 

3.59     •«!  1 

Oct.    6.3 

44.29       .24 

64.72    2.04 

54.04     .25 

41.72     .ax 

33.94     .18 

51.53       -V 

13.42      .96 

2.95     .6S 

16.2 

1 

44.05       .24 

66.76   2.03 

53.79     .a4 

41.51     .ai 

33.75     .19 

51.25     .a8 

14-39    .97 

2.28     .67 

1          26.2 

43.81  -.29 

68.77+1.99 

53.55  -.83 

41.31  -.ao 

33.57  -.»8 

50.97  -.as 

15-36  +.98 

X.61  -.65 

Nov.   5-2 

43.61  -.19 

70.76+1.94 

53-33  -.ao 

41.12  -.19 

33.41  -.'7 

50.69  -.97 

16.35  +.99 

0.97  -.60 

ADDITIONAL  FIXED  STARS,  1899. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS^             || 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

ySagittae. 

c  Sagittarii. 

^Aquilae. 

31  CygnL 

aDelphini. 

/9  Pavonis. 

•^  Capricor. 

eCygnl 

Solar 

C              f 

• 

e          t 

e         t 

e         * 

c 

e          r 

• 

Date. 

70  47 

"7  59 

91    7 

43  34 

74  27 

156  34 

115  38 

56  24 

h      m 

h      m 

h      m 

h      m 

b      m 

h      m 

h      m 

h      m 

19  54 

19  56 

20     6 

20    10 

20    34 

20  35 

20   40 

20  42 

8 

8 

8 

8 

8 

8 

8 

8 

Jnne  18.6 

19.33  +•« 

31.21  +.85 

9.22  +.28 

30.26  +.33 

60.15  +.»♦ 

58.62  +.53 

ZO.96  +.98 

10.65  +.86 

28.6 

19.52       .17 

31.45  •« 

9.42       .19 

30.47       .19 

60.37     .«x 

59.12       .46 

ZI.22      .83 

10.89    .« 

July   8.5 

19.67     .15 

31.64   .17 

9.60     .15 

30.65       .14 

60.56       .17 

59.53       .37 

ZX.45      .81 

ZZ.ZO      .18 

Z8.5 

19.78     .09 

31.79    .IS 

9.73     .xo 

30.76       .08 

6O.7Z       .13 

59.85     .a8 

ZI.64     .x6 

ZZ.25      .13 

28.5 

19.84  +.04 

31.89     .08 

9.82       .06 

30.80  +.08 

6o.8z     .08 

60.08     .18 

11.78     .11 

ZZ.35     .06 

Aug.   7-5 

19.86  -.01 

31.94  +.08 

9.86  +.08 

30.81  -.03 

60.87  +.«4 

60.20  +.07 

11.86  +.06 

ZZ.40  +.03 

17.4 

19.83     .05 

31.92  -.03 

9.86  -.08 

30.74     .«9 

60.89     .00 

60.2  Z  —.03 

11. 90  +.01 

ZI.4I  -.08 

27.4 

19.76     .09 

31.87     .08 

9.82       .06 

30.62     .14 

60.86  -.03 

60.13     .Xf 

ZZ.89  -.04 

11.37      .07 

Sept.  6.4 

19.65     .la 

31.78       .M 

9.74     -xo 

30.45     .X9 

60.79     .09 

59.94    .«s 

11.83     .08 

11.28      .11 

X6.4 

19.52     .15 

31.65       .15 

9.63     .X3 

30.25     .« 

60.69     .xs 

59.67     -Sx 

11.74     'XS 

11.15     -XS 

26.3 

1935  -.«7 

31.49  -.17 

9.49  -.14 

30.00  —.86 

60.55  -•X4 

59.31  -.39 

11.61  -.14 

10.98  -.17 

Oct.    6.3 

19.17     .18 

31.31     .x8 

9.34     -XS 

29.73     .«7 

60.40     .16 

58.89     .44 

11.46     .t6 

10.81     .19 

16.3 

18.99     .19 

31.12     .19 

9.18     .x6 

29.46     .18 

60.23     -x? 

58.44     .46 

11.28     .17 

10.60      .90 

26.2 

z8.8o    .18 

30.94     .«• 

9.02     .16 

29.18      .88 

60.06     .17 

57.97     -47 

11.11     .17 

10.40      .21 

Nov.   5-2 

Z8.63    .16 

30.77     .16 

8.86     .14 

28.90     .37 

59.90     .16 

57.50     .45 

10.94     .x6 

ZO.I9      .90 

15.2 

18.48  -.13 

30.62  -.13 

8.73  -.M 

28.64  -.«5 

59.75  -.X5 

57.06  -.48 

10.78  -.15 

9.99 -.19 

25.2 

Mean 
Solar 

18.37  --oQ 
rCygni. 

30.50  —.18 

CCapricor. 

8.62  -,10 

28.4X  -.88 

59.61  -.13 

56.66 -W38 

10.64  -.13 

9.81  -.17 

74Cygni. 

XiOctanlis. 

CChamaele- 
ontis.S.P. 

ir«Cygni. 

i6Pega8i. 

rPegasl 

•       » 

e          * 

•       * 

• 

e          * 

• 

e         9 

•       9 

Dateu 

52   23 

1X2    51 

50      2 

173 11 

189  31 

41     9 

64  33 

57  19 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

21    10 

21    20 

21    32 

21   35 

ai  36 

21  43 

21    48 

22      5 

8 

6 

8 

8 

s 

8 

8 

8 

Jnly    8.6 

49.13  +.M 

58.33  +.«4 

57.56  +.« 

43.I5+X.35 

44.65-  .80 

7.24  +W87 

31.49  +.84 

33-55  +.a6 

18.6 

49.32     .x6 

58.55       .80 

57.77     .X9 

44.38     1.09 

43.94  .^ 

7.49     .« 

31.71   .«> 

33.79    .« 

28.5 

49.45      .IX 

58.73   .15 

57.93     •X4 

45.33       .81 

43.39  .43 

7.68     .16 

31.88    .19 

33.98     .17 

Aug.   7-5 

49.55   .06 

58.85       .10 

58.06     .09 

45.99       .48 

43.08      .88 

7.8Z      .10 

32.01    .11 

3414     .xs 

17-5 

49.58  +.01 

58.93  •<« 

58.11  +.03 

46.29+  .15 

42.96-  .01 

7.88  +.04 

32.11   .07 

34.24     .08 

27.5 

49.56  -.04 

58.96  +.01 

58.12  —.08 

46.28-  .18 

43.06+  .33 

7.88  -.01 

32.15  +.08 

34*30+^ 

Sept.  6.4 

49.50  .09 

58.95  -.04 

58.07      .07 

45.92    -ss 

43.44     .47 

7.85      .07 

32.14  -.03 

34.3X  -.w 

16.4 

49.39   .13 

58.89   .08 

57.99      .11 

45.21     .85 

44.01     .68 

7.75      .12 

32.09      .07 

34.28     .06 

26.4 

49.24     .16 

58.79  .11 

57.86      .15 

44.21    1.13 

44.78     .88 

7.60      .17 

32.01       .10 

34.20      .10 

Oct.    6.4 

49.06     .z8 

58.67     .13 

57.69     .X7 

42.95   X.37 

45.77   X.07 

7.40      .80 

31.90      .18 

34.09     .xa 

16.3 

48.87  -.80 

58.52  -.15 

57.51  -.19 

41.47-1.55 

46.93+2.88 

7-19  -*as 

31.77  -.14 

33.96  -.14 

26.3 

48.66       .81 

58.36     .16 

57.30      .81 

39.84   1.68 

48.22   i.3t 

6.95    ."S 

31.61     .x6 

33.80     .16 

Nov.   5-3 

48.45       .81 

58.20     .16 

57.09     .ax 

38.10   1.74 

49.58   X.38 

6.69     .86 

31.45     .x6 

33.63     .X7 

15.2 

48.24       .80 

58.04     .15 

56.88       .80 

36.35   X.74 

50.99   X.40 

6.43     .86 

31.28     .x6 

33.45     .x8 

25.2 

48.05      .19 

57.90     .14 

56.68       .80 

34.62    1.67 

52.38   1.36 

6.17    ••5 

31.13     .X3 

33.28     .17 

Dec    5*2 

47.87  -.17 

57.77  --x* 

56.48  -.19 

33.01-1.53 

53.7X+X.87 

5.93  -.^ 

30.99  -.13 

33.12  -.15 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,             | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

vOctantia. 

/Aquaril 

ir  Aquarii 

aLacertse. 

loLacerts. 

/SOctantis. 

XPegasL 

Groombr. 
1706.S.P. 

•     f 

• 

• 

• 

•      * 

•     f 

•          r 

•      9 

Date. 

176  29 

91  54 

lOI    12 

40   14 

51   29 

171 55 

66  58 

348   19 

h     m 

h     m 

h     m 

h      m 

h     m 

b     m 

h      m 

h      m 

22    12 

22    16 

22    25 

22    27 

22    34 

32  35 

22   41 

22    51 

8 

8 

• 

8 

8 

8 

2 

8 

July    8.6 

47.964^.87 

29.98  +.26 

21.77  +.a6 

11.24  +-3« 

47.14  +.29 

55.75+«.3« 

43.32  +.87 

53.48-  .71 

i8.6 

50.64     3.44 

30.22       .32 

22.02    .23 

11.55     .a7 

47.41       .25 

57.03  J.«o 

43.58     .24 

52.85       .56 

28.6 

52.83     1.9a 

30.42     .x8 

22.24    '^ 

IX.81     .22 

47.64       .21 

58.  X5  x.00 

43.81     .20 

52.36       .4a 

Aug.   7.6 

54.47   1-35 

30.58     .X4 

22.42     .xs 

12.00     .X7 

47.84       .17 

59.04    .76 

43.99    .xi 

52.01       .99 

17.5 

55.53     -74 

30.71     .xo 

22.54     •» 

12.14     .XX 

47.98      .12 

59.68    .50 

44.13     .xa 

51.78       .16 

27.5 

55.94+  .07 

30.79  +.05 

22.63  +.07 

12.21  +.03 

48.08  +.07 

60.04+  .as 

44.23  +.08 

51.70-  UH 

Sept.  6.5 

55.70-  .58 

30.81   +.OX 

22.68  +.03 

12.24     .00 

48.11  +.02 

60.13-  •<* 

44.30  +.04 

51.76+  .15 

16.4 

54.78  i.ax 

30.81   -.02 

22.69  -.ox 

X2.2X  -b06 

48.10  —.02 

59.92    .35 

44.31  -wOI 

52.01      .3» 

26.4 

53.28   i.Sx 

30.77       .06 

22.66     .05 

Z2.X2      .XX 

48.06     .06 

59-41    .«S 

44.28     .05 

52.41  .47 

Oct.    6.4 

51.16  sr.37 

30.70       .08 

22.58     .06 

X2.00      .X5 

47.97       .XO 

58.66     .86 

44.22     .08 

52.95     -6a 

16.4 

48.53-2-88 

30.61  —.10 

22.50  -^xo 

Il.Stt  -.x8 

47.85  -.13 

57.68-x.07 

44.13  -*» 

53.63+  .?« 

26.3 

45.51  S.18 

30.50      .12 

22.38     .12 

XX.63      .20 

47.71     .15 

56.49   x.26 

44.02    .n 

54.47     .89 

Nov.  5.3 

42.16   3*43 

30.37    -"S 

22.26     .13 

ZX.4X      .23 

47-54     -xy 

55.15   1-39 

43.89    -xs 

55.4X   x.00 

15.3 

38.66   5.51 

30.24      •X2 

22.X3      .X4 

ix.x6    .^s 

47.36     .x8 

53.71   X.46 

43.76     .X4 

56.47     X.XX 

25.3 

35.13   3.49 

30.12    .n 

21.99     .13 

ZO.92    ••« 

47.18     .19 

52.22   X.47 

43.61     .15 

57.64   i-x8 

Dec.   5*2 

3i.67-3.3s 

30.00  -«IX 

21.87  -.X2 

10.67  -.24 

46.99  -.x8 

50.76-1^3 

43.47  -*H 

58.83+1.19 

i5.a 

28.46-S.O6 

29*90  — »<19 

21.76  -.10 

10.44^^8 

46.8X  -ki7 

49-36-^-35 

43-34  --«S 

60.05+1.20 

0  Androm. 

f  AquariL 

rPegasL 

A  Androm. 

$>  Aquarii 

cJSculptoris. 

r^Octantia. 

33P^8ciiiXD. 

Mean 

Solar 

• 

e        f 

•     f 

•     # 

• 

• 

• 

• 

Dateb 

48 13 

96  36 

6649 

44    5 

108  50 

118  41 

17a  35 

96  16 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

b     m 

h     m 

22  57 

33      9 

23   15 

23  32 

23  39 

23  43 

23  46 

24      0 

8 

8 

• 

• 

• 

8 

8 

a 

July  28.6 

20.30  +.85 

9.43  -K22 

42.03  +.23 

4X.2O    +.29 

X.64  +.26 

43.81  +.18 

19.89+1.37 

13.57  +-a6 

Aug.    7-6 

2a  53     .w 

9.64     .x8 

42.24      .20 

41.47         .25 

X.89    .22 

44.06     .24 

21.18     X.20 

13.81     .23 

17.6 

20.70     .15 

9.80     .14 

42.43      .16 

41.70      .20 

2.08     .x8 

44.28      .90 

22.28       .97 

14.03     .ao 

27.5 

20.83      .10 

9-93     .«« 

42.56     .xx 

41.87     .X5 

2.25     .X4 

44.46      .15 

23.12       .70 

14.20     .16 

Sept.  6.5 

20.90 +.05 

ZO.02     .07 

42.65     .07 

42.00     .xo 

2.37     .xo 

44.59     .XI 

23.69     .4X 

X4.34      -M 

X6.5 

20.91     .00 

X0.07  +.03 

42.70  +.03 

42.07  +.05 

2.46  +.06 

44.68  +.07 

23.93+  .XX 

14.43  +.08 

26.5 

20.90  -.04 

10.08  -.ox 

42.72     .00 

42.10  +.01 

2.50 -Koi 

44.72  +.02 

23.87-  .21 

14.50     .04 

Oct.    6.4 

20.83     .09 

XO.05     .04 

42.70  -.o* 

42.08  -.04 

2.49  -.02 

44.73  -.03 

23.51       .5a 

14.52  +.OX 

X6.4 

20.73     .xa 

xo.oo    .07 

42.65     .07 

42.02    .08 

2.46     .05 

44.68      .08 

22.86     .80 

14.51  -.02 

26.4 

20.60     .15 

9.92  .09 

42.56     .09 

41.92      .12 

2.40     .08 

44.6x     .09 

21.91  X.07 

14.48     .05 

Nov.   5.3 

20.44  — .x6 

9.82  — .xo 

42.46  -.XI 

41.78  -.15 

2.31  —.10 

44.51  -.11 

20.72-x.29 

14.42  -.07 

15.3 

20.27     .x8 

9.71   .« 

42.34     "xa 

41.63      .17 

2.20     .11 

44.39     .X3 

19.32  X.46 

14.34     .09 

253 

20.08     .19 

9.59       .M 

42.2X     .13 

41.44     .X9 

2.o8    .12 

44.26     .X4 

X7.80  X.57 

14.24     .xo 

Dec.    5.3 

19.89     .X9 

9.47      .M 

42.08     .13 

41.25     .X9 

X.96    .12 

44.11     .15 

X6.17  x.64 

14.  Z4     .xx 

X5.2 

Z9.70     .x8 

9.36      .11 

41.95     .» 

41.05   .«> 

1.84      .12 

43.97     .X4 

14.51  X.65 

X4.O3       .XX 

25.2 

19.52  -.x8 

9.26  -.09 

41.83  -.xa 

40.84  -.2X 

I.7X  -.M 

43.182  -.X4 

12.87-x.60 

X3.92  -WXX 

352 

19.34  -'V 

9.18  -.07 

4I.7X  -.XX 

40.64  -.20 

X.60-WXO 

43.6c -^x2 

1 1.31-1.50 

I3.8X  -.19 

SOLAR  EPHEMERIS,  1899. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Data. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

or  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Siderma 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
natioxL 

Jan.    X 

h   m    a 
18  48  24.66 

• 
25.36 

0     1      tt 

-22  59  10.0 

9.x 

• 
ZX.03X 

+xi76 

+  3  53.36 

1        m 
16  Z8.4O 

m    a 
X  XZ.03 

h    m     8 
18  44  3X.38 

2 

18  52  49.26 

50.06 

22  53  50.2 

49.1 

XX.018 

X3.89 

4  2X.40 

x6  18.39 

X  X0.99 

x8  48  27.94 

3 

18  57  X3.5X 

X4.40 

22  48     2.9 

X.7 

X1.003 

X5.03 

4  49.XX 

z6  18.38 

I  XO.94 

x8  52  24.50 

4 

19    X  37-39 

38.36 

22  41  48.5 

47.x 

xa986 

X6.X5 

5  X6.45 

x6  18.36 

I  X0.89 

x8  56  2Z.06 

5 

19    6    0.89 

1.94 

2235    7.x 

5.4 

XO.969 

X7.a8 

5  43.38 

x6  18.33 

I  10.83 

Z9    0  Z7.6Z 

6 

19  10  23.93 

25.06 

-22  27  58.7 

56.8 

X0.95X 

+x8,40 

+  6    9.87. 

x6  18.30 

XXO.77 

19   414.X7 

7 

19  14  46.52 

47.73 

22  20  23.6 

21.5 

XO.93X 

X9.51 

6  35.91 

z6  18.27 

X  XO.71 

19    8  ZO.73 

8 

19  19    8.62 

9.90 

22  12  22.3 

X9.9 

X0.9X0 

90.60 

7    X.46 

z6  18.23 

Z  XO.64 

19  12     7.29 

9 

19  23  30.21 

3X.55 

22    3  54-7 

52.1 

10.888 

ax.69 

7  26.49 

z6  18.  Z9 

z  10.56 

X9x6    3.85 

xo 

19  27  51.24 

52.67 

^i  54  61.3 

58.3 

XO.86S 

•a.  76 

7  50.97 

z6  Z8.15 

'   Z  ZO.48 

X920   a40 

XI 

19  32  IX.70 

X3-.X9 

-21  45  42.x 

38.8 

10^840 

•fa3-«a 

+  8  Z4.87 

z6  18.10 

X  ZO.4O 

X9  23  56.96 

12 

19  36  31.56 

33.  IX 

21  35  57.6 

54.0 

10.8x3 

84.87 

838.19 

16  18.05 

z  10.32 

19  27  53.52 

X3 

19  40  50.80 

52.4X 

21  25  48.Z 

44- X 

10.788 

as.91 

9   0.86 

16  17.99 

z  10.23 

X9  31  50.08 

X4 

1945    9.38 

XI.06 

21  15  13.8 

9.6 

XO.761 

t6.M 

9  22.88 

x6  17.93 

1  Z0.Z4 

X9  35  46.63 

15 

19  49  27.28 

29.02 

2X     4  X5.O 

X0.5 

xo.73a 

27.94 

9  44.23 

16  17.87 

z  Z0.05 

19  39  43.X9 

x6 

X9  53  44.49 

46.28 

-20  52  52.2 

47-4 

XO.703 

+48.94 

+10   4.88 

x6  17.80 

X    9-96 

X9  43  39.75 

X7 

1958    0.97 

2.84 

2041     5.5 

0.3 

X0.673 

99.93 

zo  24.82 

16  17.73 

z    9.86 

X9  47  36.30 

x8 

20    2  X6.74 

18.65 

20  28  55-4 

49.9 

XO.64X 

30.90 

10  44.02 

16  17.65 

X    9.76 

X9  5X  32.86 

X9 

20    631.75 

33-70 

20  16  22.3 

16.4 

XO.609 

31.85 

XX    2.47 

x6  17.57 

I    9-66 

X9  55  29.42 

20 

20  xo  45.99 

47.99 

20    3  26.2 

20.1 

10.577 

32.80 

XI  20.15 

16  X7.48 

X    9.56 

X9  59  25.98 

21 

20  15  59.46 

6X.49 

-1950    8.0 

X.5 

X0.545 

+33.7a 

+XX  37-05 

x6  17.39 

X    9.46 

20    3  22.53 

22 

20  19  12.14 

14.21 

19  36  27.5 

10.7 

Z0.5X3 

34.63 

XX  53.18 

16  X7.30 

I    9.36 

20   7  19.09 

23 

20  23  24.03 

26.14 

X9  22  25.4 

X8.3 

X0.479 

35.53 

12     8.51 

16  Z7.20 

X   9.25 

20  iz  Z5.65 

24 

20  27  35.12 

37-27 

19    76X.9 

54-3 

10.446 

36.42 

X2  23.04 

16  17.09 

X   9.X4 

20  Z  5  Z2.20 

25 

20  31  45.40 

47.59 

18  53  17.5 

9.6 

10.4x2 

S7.a8 

12  36.76 

16  X6.97 

I  9.03 

20  19  8.76 

26 

20  35  54.88 

57.10 

-18  38  12.4 

4.3 

X0.379 

+38.X3 

+12  49.68 

16  16.85 

X   8.92 

2023  5.3a 

27 

2040    3.55 

5.79 

18  22  47.0 

38.5 

X0.345 

38.97 

X3    X.79 

x6  16.72 

z    8.80 

20  27    Z.87 

28 

2044  11.41 

X3.68 

18    661.8 

52.9 

X0.3XX 

39.79 

X3  X3-07 

16  16.59 

z    8.69 

20  30  58.43 

29 

20  48  18.46 

20.76 

17  50  56.9 

47.7 

X0.277 

40.60 

X3  23.57 

z6  16.46 

z    8.58 

20  34  54.98 

30 

20  52  24.7X 

27.02 

X7  34  33.0 

23.5 

xo.a43 

4X.39 

13  33.26 

z6  16.32 

X   8.47 

20  38  5X.54 

31 

20  56  30.  Z5 

32.49 

-17  X7  50.1 

40.4 

X0.2XO 

+4a.x6 

+13  42x3 

z6  X6.17 

X   8.35 

20  42  48.10 

Feb.    X 

2X     034.79 

37.13 

17    048.9 

39.0 

XO.X77 

43.92 

13  50.20 

16  16.02 

z    8.24 

ao  46  44.65 

2 

2X     4  38.61 

40.97 

16  43  29.8 

19.6 

10.X43 

43-67 

13  57-47 

x6  15.86 

Z     8.Z2 

20  50  41.2X 

3 

2X    8  4X.64 

44.01 

16  25  53.0 

42.5 

10.XXO 

44.39 

X4    3.94 

z6  Z5.70 

I  8.01 

20  54  37.76 

4 

21  12  43.88 

46.25 

x6    758.9 

48.3 

XO.076 

45- xo 

Z4    9.61 

x6  X5.53 

X    7.89 

20  58  34.32 

5 

21  16  45.31 

47.70 

-15  49  48.3 

37-4 

XO.043 

+45.79 

+X4  Z4.48 

x6  15.36 

X    7-78 

21    2  30.87 

6 

2X  20  45.96 

48.34 

X5  31  21.2 

10. 1 

XO.OIO 

46.46 

14  18.56 

16  15.Z9 

X    7.66 

21    627.43 

7 

21  24  45.81 

48.20 

15  12  38.2 

26.9 

9.977 

47.  XI 

14  21.86 

z6  15.01 

X    7-55 

21  10  23.98 

8 

2X  28  44.89 

47.28 

X4  53  39.7 

28.2 

9.945 

47-74 

X4  24.35 

z6  14.83 

X    7.43 

21  14  20.54 

9 

2X  32  43.16 

45.54 

[4  34  26.2 

X4-5 

9.913 

48.36 

14  26.06 

z6  14.65 

X    7.32 

2Z  z8  Z7.Z0 

XO 

2Z  36  40.65 

43.03 

-X4  14  58.1 

46.2 

9.880 

+48.96 

+14  27.00 

16  14.47 

X    7.21 

2Z  22  13.65 

zz 

21  40  3737 

39.74 

13  55  15-8 

3.8 

9.847 

49.54 

X4  27.16 

16  14.29 

X    7.X0 

21  26  10.20 

X2 

21  44  3332 

35.69 

13  35  19.8 

7.7 

9.815 

50.XX 

14  26.54 

z6  14  10 

X    6.99 

21  30     6.76 

X3 

21  48  28.50 

30.85 

13  14  70.6 

58.3 

9.784 

50.6s 

X4  25.X8 

16  13.9Z 

z   6.89 

2X  34    3.3X 

X4 

21  52  22.93 

25.27 

12  54  48.5 

36.2 

9-753 

5x.x8 

X4  23.03 

16  13.72 

z   6.78 

2X  37  59.87 

»5 

2X  56  16.61 

18.93 

-12  34  X4.0 

1.6 

9.7M 

+5X.68 

+14  20.Z5 

x6  13.52 

X   6.67 

2Z  4X  56.42 

16 

22     0    9.55 

XX.85 

-Z2  13  27.6 

X5-X 

9-691 

+5a.i7 

+14  Z6.52 

x6  13.32 

X    6.57 

az  45  52.98 

Non.— For  mean  tixne  interral  of  semidiameter  passing  meridian  sabtract  c^.x9  from  the  sidereal  intenraL 
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SOLAR  EPHEMERIS,  1890. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Sanation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nadoiL 

h    m     8 

8 

e      *        u 

M 

s 

M 

m     8 

t           M 

m     8 

h    m     a 
21  45  52.98 

Feb.  i6 

22    0    9.55 

11.85 

-12  13  27.6 

15-1 

9.69X 

+5a-i7 

-M4  16.52 

z6  Z3.32 

I    6.57 

17 

22     4     1.75 

4.04 

zz  52  29.5 

Z7.0 

9.661 

58.65 

14  12  17 

z6  13.12 

1    6.47 

2X  49  49.53 

x8 

22    7  53-25 

55-5X 

II  31  20.3 

7.8 

9.631 

53.10 

14     7.ZO 

16  12.92 

X    6.37 

2Z  53  46.09  1 

19 

22  II  44.04 

46.28 

ZZ   960.4 

47.8 

9.603 

53.54 

14     1.34 

16  12.7Z 

z    6.27 

2Z  57  42.64 

20 

22  15  34-14 

36.37 

10  48  30.  Z 

175 

9.574 

53-96 

Z3  54-88 

z6  Z2.50 

z    6.z8 

22    z  39.20 

21 

22  19  23.58 

25.78 

-10  26  49.9 

37.3 

9.546 

+54.37 

+13  47-76 

16  12.28 

z    6.09 

22    5  35-75 

22 

22  23  Z2.37 

14-54 

10    4  60.2 

47.6 

9.520 

54.76 

13  39.99 

16  12.06 

z    6.00 

22    9  32.30 

23 

2227     0.52 

2.66 

9  42  61.3 

48.8 

9.494 

55.  X4 

13  31-59 

16  11.83 

I  5-91 

22  Z  3  28.86 

24 

22  30  48.06 

50.17 

9  20  53.5 

41.0 

9.469 

55.49 

Z3  22.57 

16  zi.6z 

z    5-82 

22  Z7  25.4Z 

25 

22  34  35-01 

37-09 

8  58  37-6 

25.2 

9*445 

55.83 

13  ia.95 

z6  ZI.38 

»  5.74 

22  2Z  2Z.96 

26 

22  38  2Z.38 

23-43 

-  8  36  13.4 

la 

9.4SZ 

+56.15 

+13    2.77 

16  ZZ.14 

X    5.65 

22  25  X8.52 

27 

22  42    7.20 

9.21 

8  13  41.6 

29.4 

9.398 

56.47 

12  52.03 

z6  10.90 

X    5-57 

22  29  X5.O7    1 

28 

22  45  52.49 

54.46 

7  50  62.5 

50.4 

9.377 

56.77 

12  40.75 

16  10.66 

X    5-49 

22  33  ZZ.62 

Mar.   I 

22  49  37-26 

39-20 

7  28  16.6 

4.6 

9.356 

57.05 

12  28.98 

16  10.41 

X    5-42 

22  37    8.z8 

2 

22  53  21.55 

23.46 

7    524.Z 

12.3 

9.336 

57.31 

Z2  16.70 

z6  Z0.16 

X    5-35 

22  4X    4-73 

3 

2257    5-36 

7-24 

-  6  42  25.5 

13.9 

9.316 

+57.56 

+Z2     3.97 

16    9.9Z 

z    5.28 

22  45      X.28    j 

4 

23    048.71 

50.55 

6  19  2Z.2 

9-7 

9.997 

57.79 

ZI  50.78 

z6   9.65 

z    5.22 

22  48  57.84 

5 

23    431-^ 

33-47 

5  56  ".4 

O.Z 

9.280 

58.OX 

ZZ  37.17 

z6    9.39 

z    5.z6 

22  52  54.39 

6 

23   8  Z4.20 

15.96 

5  32  56.7 

45-7 

9.t64 

58.ax 

ZZ  23.14 

16    9.Z3 

X    5-10 

22  56  50.94 

7 

23  "  56-34 

58.05 

5    9  37-5 

26.6 

9.248 

58.39 

II     8.72 

16    8.87 

X    5.04 

23     047.50 

8 

23  15  38.10 

39.78 

-  44614-1 

3-4 

9.<33 

+58.55 

+10  53-93 

z6    8.6z 

X    4.98 

23     444.05 

9 

23  19  19.5Z 

2Z.14 

4  22  47.0 

36.5 

9.ax8 

38.70 

zo  38.79 

z6    8.35 

X    4.92 

23     840.60 

zo 

2323    0.57 

2.z6 

3  59  16.5 

6.3 

9.«4 

58.83 

zo  23.30 

z6    8.09 

X   4.87 

23  Z2  37.16 

IZ 

23  26  41.3Z 

42.85 

33543.1 

33-1 

9.191 

58.94 

zo   7.48 

z6    7.82 

z    4.82 

23  x6  33.71 

Z2 

23  30  2Z.73 

23.24 

3  zi  67.1 

57-3 

9.178 

59.03 

9  51.37 

z6    7.56 

X    4.78 

23  20  30.26 

»3 

2334    1-87 

3-33 

-  2  48  29.1 

Z9.6 

9.X67 

+59.  XX 

+  9  34-95 

16    7.29 

X    4-74 

23  24  26.81 

14 

23  37  41-74 

43.16 

2  24  49.2 

40.0 

9.X56 

39.18 

9  Z8.26 

z6    7.03 

X    4.70 

23  28  23.37 

15 

23  41  21.34 

22.71 

2    068.Z 

59.2 

9.X45 

59.as 

9    X.31 

z6    6.77 

X    4.66 

23  32  19.92 

z6 

2345    0.70 

2.03 

z  37  26.1 

17.4 

9.135 

59.26 

844.Z2 

z6    6.5Z 

X    4-63 

23  36  Z6.47 

17 

23  48  39.84 

4Z.12 

I  13  43-3 

34-9 

9.xa6 

59.a8 

8  26.72 

z6    6.24 

z    4.61 

23  40  Z3.02 

z8 

23  52  18.78 

20.02 

-  0  49  60.4 

52.3 

9.119 

+59-«8 

+  8    9.Z0 

z6    5.98 

X    4.59 

2344    9.58  1 

X9 

23  55  57.54 

58.73 

0  26  17.7 

9-9 

9.xxa 

59.87 

7  51-31 

z6    5.71 

I    4-57 

2348    6.13 

20 

23  59  36.Z2 

37-27 

-  0    2  35-5 

28-0 

9.103 

59-a4 

7  33-34 

16    5.44 

X    4.55 

23  52    2.68 

2Z 

0    314-57 

15.67 

+  0  2Z     5.8 

Z3.0 

9.099 

39.90 

7  15-24 

16    5.Z7 

X    4.53 

23  55  59-24 

S2 

0    6  52.90 

53.95 

0  44  45.9 

52.7 

9.094 

59.14 

657.02 

z6    4.90 

X    4.52 

23  59  55-79 

23 

0  zo  31.12 

32.  X5 

+  I    8  24.4 

31.0 

9.091 

+59.07 

+  6  38.70 

z6    4.63 

X    4.51 

0    3  5«-34 

24 

0Z4    9.27 

za23 

z  32     I.I 

7-4 

9.089 

58.98 

6  20.30 

16    4.36 

X    4.50 

0    748-90 

25 

0  Z7  47.37 

48.28 

I  55  35.5 

41-5 

9.087 

38.88 

6    1.84 

16    4.09 

X    4.49 

0  xz  45.45 

26 

0  21  25.43 

26.29 

219    7-4 

13.Z 

9.086 

38.76 

5  43.35 

16    3.8Z 

X    4.49 

0  Z5  42.00 

27 

025    3.49 

4.33 

2  42  36.4 

4Z.8 

9.086 

58.63 

5  24.86 

16    3.53 

X    4.49 

0  Z9  38.55 

28 

0  28  4Z.57 

42-34 

4-  3    6    2.1 

7.2 

9.087 

+58.50 

+  5    6.40 

16    3.25 

X    4-49 

0  «3  35.XZ  1 

29 

0  32  19.69 

20.43 

3  29  24.5 

29.1 

9.090 

58.35 

4  47-97 

16    2.97 

X    4.49 

0  27  3Z.66 

«o 

0  35  57-87 

58.56 

3  52  43-0 

47-3 

9.093 

38.X8 

4  29.61 

16    2.69 

X    4-50 

0  3z  28.21  j 

31 

0  39  36.15 

36.79 

4  15  57-0 

6z.2 

9.097 

38.00 

4  ".33 

z6    2.4Z 

X    4.51 

0  35a4-76 

32 

0  43  14-53 

Z5.10 

4  39    6.7 

10.5 

9.xoa 

37.80 

3  53.17 

16     2.Z2 

X    4.52 

0  39  21.32 

33 

0  46  53.05 

53-59 

+  52  ZZ.4 

14.9 

9.X06 

+57.59 

+  3  35-14 

z6    Z.84 

X    4.54 

0  43  17.87  I 

34 

0  50  3Z.7Z 

32.21 

+  5  25  Z0.9 

14.0 

9.XX4 

+57.36 

+  3  17-25 

z6    Z.56 

X    4-56 

0  47  14,42  j 

NoTB. — For  mean  time  interral  of  semidiameter  paaainK  meridian,  subtract  o*.x8  from  the  aidereal  InterraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dtta^ 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Sanation 

or  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

at 

Semid. 

of 

MeaaNoon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

RiRht 
Ascen. 

Decli- 
nation. 

^m^" 

*?rr°* 

Passine 
Meridian. 

Mean 
Noon. 

h   m    a 

8 

0         J             M 

m 

s 

m 

m     8 

m 

m     s 

h    m     8 

Apr.    1 

0  43  14.53 

15.10 

■»■  4  39    6.7 

10.5 

9.103 

+57.80 

+3  53.17 

16     3.12 

1    4.52 

0  39  21.33 

2 

0  46  53.05 

53.59 

5    2  11.4 

14.9 

9.Z08 

57.59 

3  35.14 

16     1.84 

I    4.54 

0  43  17.87 

3 

0  50  31.71 

32.21 

5  25  10.9 

X4.O 

9.X14 

57.36 

3  17.25 

16     1.56 

X    4.56 

0  47  X4.42 

4 

0  54  10.54 

10.99 

548    4.8 

7.7 

9.x« 

57.xa 

a  59.52 

16     1.28 

X    4-59 

0  51  10.98 

5 

0  57  49.55 

49.96 

6  10  52.7 

55.3 

9.130 

56.86 

342.00 

16     I.OO 

1    4.62 

055    7.53 

6 

x    I  28.78 

29.14 

+  6  33  34.3 

36.7 

9.139 

+56.59 

+224.67 

16     0.72 

X    4.65 

059    4.08 

7 

X     5     8.32 

8.53 

656    9.4 

IX.3 

9.148 

56.31 

2    7.56 

16     0.44 

X    4.68 

1    3    0.64 

8 

X    847.90 

48.18 

7  i8  37.3 

39.0 

9.158 

56.0X 

X  50.69 

x6    o.x6 

X    4.7X 

1    657.19 

9 

X  12  27.82 

28.06 

7  40  57.8 

59.2 

9.169 

55.69 

134.07 

15  59.88 

I    4.75 

X  10  53.74 

xo 

X  16    8.02 

8.21 

8    310.5 

11.7 

9.181 

55.36 

X  X7.70 

15  59.61 

X    4.79 

1  14  50.30 

xz 

I  19  48.49 

48.64 

+  8  25  15.1 

16.0 

9.193 

+55.03 

+x    1.63 

15  59.34 

X    4.83 

I  18  46.85 

xa 

I  23  29.24 

29.36 

8  47  11.2 

11.8 

9.ao5 

54.66 

0  45.83 

15  59.07 

I  4.87 

I  22  43.40 

13 

I  27  ia3i 

10.38 

9    858.5 

58.9 

9.SI8 

54.38 

0  30.35 

15  58.80 

X   4.92 

I  26  39.96 

14 

X  30  5169 

51.72 

9  30  36.6 

36.8 

9.a3x 

53.89 

0  15.16 

15  58.54 

I    4-97 

1  30  36.51 

«5 

I  34  33-39 

33.39 

952    5.2 

5.1 

9.a»5 

53.48 

+0  ©.32 

15  58.28 

I    5.02 

I  34  33.06 

x6 

I  38  15.44 

15.40 

+10  13  23.9 

23.6 

9.359 

+53.06 

-0 14.17 

X5  58.02 

I    5.08 

I  38  29.6a 

17 

I  41  57.84 

57.76 

10  34  32.2 

31.8 

9.«74 

53.64 

0  28.32 

15  57.76 

X    5.X3 

1  42  26.17 

x8 

X  45  40.60 

40.49 

XO  55  30.1 

29.5 

9.390 

53.19 

0  42.12 

15  5750 

X    5.X9 

1  46  22.72 

X9 

I  49  23.75 

23.61 

II  16  17.2 

16.3 

9.307 

51.73 

0  55.53 

15  57-25 

X    5.24 

1  50  19.28 

ao 

153    7.29 

7.11 

II  36  53.1 

53.0 

9.334 

51.16 

I  8.53 

15  56.99 

X    5.29 

I  54  15.83 

2Z 

X  56  51.24 

51.04 

+IX  57  17-3 

16.3 

9.341 

+50.77 

-X  21.13 

X5  56.74 

X    5.34 

1  58  12.39 

aa 

2    035.63 

35.39 

12  X7  29.9 

38.6 

9*359 

50.37 

I  33.29 

15  56.49 

X    5.40 

a   a    8.94 

23 

2    420.47 

20.19 

12  37  30.4 

39.0 

9.377 

49.76 

145.03 

15  56.24 

X    5.47 

a    6    5.50 

24 

2    8    5.74 

5.44 

12  57  18.4 

16.8 

9.396 

49.34 

1  56.29 

15  55.99 

X    5.55 

3  xo    3.05 

25 

2  XI  5X.51 

51.17 

13  16  53.8 

53.0 

9.4x6 

48.70 

a   7.09 

15  55.74 

X    5.63 

3  X3  58.60 

a6 

2  15  37.74 

35.39 

+13  36  x6.o 

14. 1 

9-437 

+48.X3 

-3  17.40 

15  55.49 

X    5.7X 

3  X7  55.X6 

a7 

2  19  34.49 

24.XX 

13  55  25.0 

33.0 

9.459 

47.59 

3  37.20 

15  55.24 

X    5.79 

3  31  51.71 

a8 

a  33  IX.75 

".35 

14  14  20.2 

X8.3 

9.481 

47.OX 

2  36.50 

15  54.99 

X    5.86 

3  35  48.27 

29 

2  36  59.55 

59." 

14  32  61.5 

59.4 

9.503 

46.43 

2  45.26 

15  54.74 

X    5.94 

2  29  44.83 

30 

a  30  47.87 

47.41 

14  51  38.6 

36.3 

9.535 

45.83 

2  53.49 

15  54.50 

X    6.01 

2  33  41.38 

May    I 

2  34  36.75 

36.37 

+15    941.0 

38.7 

9.548 

+45.31 

-3    1. 16 

15  54.25 

X    6.09 

2  37  37.93 

a 

2  38  26. 19 

35.69 

15  27  38.4 

36.1 

9.571 

44.58 

3   8.28 

15  54.01 

I    6.17 

2  41  34-49 

3 

3  42  16.19 

15.68 

15  45  30.6 

X8.3 

9.59s 

43.93 

3  14.84 

15  53.77 

X   6.25 

2  45  31.04 

4 

3  46   6.76 

6.23 

16  347.4 

44.9 

9.6x9 

43.37 

3  20.81 

15  53-53 

X    6.33 

3  49  37.60 

5 

2  49  57.92 

57.36 

x6  19  58.2 

55.7 

9.643 

43.6X 

3  26.22 

15  53.30 

X    6.41 

3  53  24.16 

6 

2  53  49.64 

49.08 

+16  36  52.7 

50.3 

9.667 

+41.93 

-3  31.06 

15  53-07 

1  6.49 

2  57  20.71 

7 

2  57  4194 

41.37 

16  53  30.6 

38.X 

9.691 

4x*a3 

3  35.30 

15  52.84 

X    6.57 

3    I  17.27 

8 

3    134.83 

34.25 

17    951.8 

49.3 

9.715 

40.53 

3  38.98 

15  52.62 

X    6.65 

3    513.82 

9 

3    528.31 

27.70 

17  35  55.9 

53.4 

9.740 

39.80 

342.07 

15  52.40 

X    6.73 

3    910.38 

10 

3    923.34 

21.73 

17  41  42.3 

39.9 

9.764 

39-07 

344.58 

15  52.19 

X    6.81 

3x3    6.93 

II 

3  13  16.95 

16.34 

+17  57  II.O 

8.5 

9.787 

438.33 

-3  46.53 

15  51.98 

1  6.89 

3x7    3.49 

12 

3  17  12.13 

IZ.52 

18  13  31.6 

X9.2 

9.8x1 

37.56 

3  47.91 

15  51.78 

X    6.98 

3  21    0.04 

13 

3  31    7.88 

7.36 

18  27  13.9 

11.5 

9.834 

36.78 

3  48.72 

15  51.58 

X    7.06 

3  24  56.60 

14 

325    4.18 

3.56 

18  41 47.5 

45.1 

9.858 

36.00 

3  48.97 

X5  5138 

I  7.14 

3  28  53.16 

15 

329    1.05 

0.42 

18  55  62.0 

59.7 

9.881 

35.31 

3  48.67 

15  51.18 

1  7.22 

3  32  49.71 

x6 

3  32  58.46 

57.83 

+19    957.4 

55.2 

9.904 

434.40 

-3  47.81 

15  50.99 

X    7.31 

3  36  46.27 

17 

3  36  56.41 

42.78 

+19  23  33.3 

31.2 

9.936 

+33.58 

-3  46.42 

15  50.80 

X    7.39 

3  40  42.82 

NoTBd — For  mean  time  interval  of  semidiameter  passing  meridian  subtract  c^.x9  fk-om  the  sidereal  intarraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 
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h    m     8 

8 

0     §      « 

M 

s 

M 

m     a 

t       m 

m     a 

h    m     a 

May  17 

3  36  56-41 

42.78 

+19  23  33.3 

3X.2 

9.9^6 

•H3.58 

-3  46.42 

15  50.80 

1    7-39 

3  40  42.82 

z8 

3  40  54-91 

54-29 

19  36  49.4 

47.3 

9*949 

Sa.75 

3  44.48 

15  50.62 

1    7.47 

3  44  39.38 

19 

3  44  53.93 

53t3i 

19  49  45.5 

43.5 

9.971 

3x.9a 

3  42.01 

X5  50.44 

1    7.54 

3  48  35.94 

20 

3  48  53.50 

52.89 

20    2  21.5 

19.5 

9.993 

51.07 

3  39.01 

15  50.26 

z    7.62 

3  52  32.50 

21 

3  52  53.58 

52.98 

20  14  36.8 

34.9 

XO.OXS 

30.ao 

3  35-48 

15  50.09 

1    7-70 

35629.05 

22 

3  56  54-19 

53-60 

+20  26  31.5 

29.7 

XO.036 

+29.33 

-3  31.43 

15  49.92 

1    7.77 

4    025.6Z 

23 

4    055.31 

54-73 

2038    5.Z 

3.4 

XO.057 

08.46 

3  26.86 

15  49.75 

X    7.84 

4    422-17 

34 

4    456-95 

56.38 

20  49  Z7.7 

z6.i 

XO.078 

47.58 

3  21.78 

15  49.58 

X   7.91 

4    8  Z8.72 

25 

4    859.09 

58.54 

2Z    0   8.8 

7.2 

XO.099 

a6.68 

3  Z6.20 

15  49.42 

1  7.98 

4  X2  Z5.28 

26 

413    1.73 

Z.20 

2Z  ZO  38. Z 

36.7 

xobzao 

85.77 

3  10.ZI 

X5  49.26 

I   8.05 

4  z6  XZ.84 

27 

417    4.86 

4.34 

+2Z  20  45.7 

44.3 

X0.X40 

+«4.85 

-3    3-55 

Z5  49.10 

Z     8.12 

420    8.39 

28 

421    8.47 

7.97 

21  30  31.2 

29.9 

X0.X60 

33.93 

2  56.49 

X5  48.94 

z    8.18 

424    4-95 

29 

4  25  12.55 

12.07 

21  39  54.3 

53.2 

XO.X80 

a3.oo 

248.97 

X5  48.78 

z    8.24 

428    Z.5Z 

30 

42917.10 

16.64 

2Z  48  55.0 

53.9 

X0.199 

aa.06 

240.98 

15  48.63 

X    8.30 

4  3X  5806 

31 

4  33  22.09 

2Z.66 

21  57  32.9 

32.0 

xo.ax7 

ax.  XX 

2  32.55 

Z5  48.48 

X    8.36 

4  35  5462 

June  x 

4  37  27.52 

27.  Zl 

+22     548.2 

47.3 

xo.a34 

+ao.x5 

-2  23.68 

X5  48.34 

I   8.42 

4  39  51.18 

2 

4  41  33-36 

32.98 

22  13  40.2 

39.4 

X0.35X 

X9.X8 

2  Z4.40 

Z5  48.20 

1  8.47 

4  43  47-74 

3 

4  45  39-61 

39.25 

22  21     9.0 

8.3 

io.a68 

x8.ax 

2    4.70 

X5  48.06 

z    8.52 

4  47  44-30 

4 

4  49  46.24 

45.90 

22  28  14.4 

13.8 

10.383 

X7.a3 

X  54.64 

15  47-93 

X    8.57 

4  51  40-85 

5 

4  53  53-22 

52.91 

22  34  56.2 

55.7 

xo.fl98 

x«.a5 

z  44.21 

Z5  47.80 

z    8.62 

4  55  37.41 

6 

458    0.53 

0.26 

+22  41  14.3 

X3.9 

XObSM 

+X5.a6 

-I  33.45 

15  47.68 

z    8.66 

4  59  33-97  \ 

7 

5    2    8.z6 

7-93 

2247     8.5 

8.1 

XO.334 

X4.a6 

z  22.37 

15  47.57 

z    8.70 

5    3  30.53  ; 

8 

5    6  16,09 

15.89 

22  52  38.7 

38.4 

XO.335 

X3.a5 

110.99 

15  47.46 

X    8.74 

5    7  27.08  j 

9 

5  zo  24.29 

24.12 

22  57  44.8 

44.6 

X0.346 

xa.24 

0  59.36 

15  47.36 

X    8.78 

5  XX  23.64  ! 

zo 

5  14  32.72 

32.58 

23     2  26.7 

26.5 

10.356 

xx.as 

0  47.49 

15  47-26 
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zz 

5  18  41.37 

41.26 

+23     644.2 

44.1 

XO.S65 
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5  X9  Z6.76 

Z2 

5  22  50.20 

50.13 

23  xo  37.3 

37.3 

10.37a 

9.ao 
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15  47-07 

I  8.87 

5  23  X3.3X 

13 

5  26  59.21 

59.17 

23  14    5-9 

5-9 

X0.378 

8.x8 

-0  Z0.67 

15  46.98 

z   8.89 

527    9-87 

14 

531    8.34 

8.34 

23  17  ZO.Z 

10.1 

X0.383 

7.X6 

+0    1.90 

15  46.91 

z   8.91 

5  31    6-43 

X5 

5  35  17.59 

17.63 

23  19  49.6 

49.6 

XO.S88 

6.X3 

0  14.60 

15  46.84 

z   8.93 

5  35    2.99  ! 

z6 

5  39  26.94 

27.02 

+2322    4.3 
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ZO.S9X 

+  5.10 

+0  27.39 

Z5  46.77 

X    8.94 

5  38  59.55 

17 

5  43  36.36 

36.47 

23  23  54-4 
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10. 393 

4.07 

0  40.25 

15  46.70 

X    8.95 
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z8 

5  47  45.82 
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23  25  19.8 
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XO.S94 

3.04 
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15  46.64 
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5  46  52.66 

19 
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ZO.S9S 

a.ox 

z    6.Z0 
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20 
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15  46.52 
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5  54  45-78 

21 
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22 
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24.02 
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23 
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24 
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25 
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44.0 
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4.X8 
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26 
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1.18 
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10.377 
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+2  35.63 

15  46.25 
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27 

625    9.70 

10.  Z9 

23  19  34.2 

34.0 

XO.371 

6.24 

2  48.04 

Z5  46.22 

z    8.89 

6  22  2Z.68 

28 

6  29  Z8.52 

19.03 

23  16  52.3 

52,0 

ia3«4 

7.26 

3    0.30 

Z5  46.20 

z    8.86 

6  26  Z8.24 

29 

6  33  27.16 

27.72 

23  13  46.0 

45.5 

XO.356 

8.a8 

3  12.39 

15  46.18 

z    8.83 

6  30  Z4.80 

30 

6  37  35.60 

36.20 

23  10  15.0 

14.5 

X0.347 

9.30 

3  24.28 

15  46.16 

z    8.80 

6  34  ZZ.36 

31 

6  41  43.85 

44.47 

+23    6  19.9 

19-3 

X0.338 

— X0.31 

+3  35.96 

1546.14 

1  8.77 

638    7.9Z 

32 

6  45  51.84 
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xo.3a8 
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15  46.13 

X    8.73 

•42    4-47 

Note. — For  mean  time  intenral  of  aemidiameter  paaaing  meridian,  aubtract  o*.i8  from  the  ddereal  intorraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dtta. 

Apparent  Right 
Ascension. 

Apparent 
Decfinsdon. 

Hourly 
Motion. 

Equation         Semi- 

or  Time       diameter 

for                  at 

Sidereal 
Time  of 
Semid. 

sidereal 
Time 

of 

Mean  N00& 

App. 
Noon. 

Mean  Noon. 

N^^ 

RiRbt 
Ascen. 

DecU- 
nation. 

*9SS°' 

^?Rf^r 

Passing 
Meridian. 

Mean 
Noon. 

h   m    • 

s 

m      *        m 

m 

a 

• 

m     8 

«        m 

m    a 

h    m     a 

July    1 

6  41  43.85 

44-47 

+23    6  19.9 

193 

10.338 

-xo-sx 

-»-3  3596 

15  46.14 

I    8.77 

638    7.91 

2 

64551.84 

52-49 

23      I  60.4 

59-7 

10.338 

XX.33 

3  47.40 

1546.13 

I    8.73 

642    4-47 

3 

6  49  59-57 

60.26 

22  57  16.6 

15.8 

10.3x6 

xa.3a 

3  58-57 

15  46.12 

I    8.69 

6  46    1.03 

4 

654    7.03 

7-73 

22  52     8.9 

8.0 

lo.3fH 

13.33 

4    9.47 

1546.12 

I    8.65 

6  49  57.59 

5 

6  58  14.17 

14.90 

22  46  37.2 

36.3 

10.991 

14.51 

4  20.05 

15  46.12 

X    8.60 

6  53  54x4 

6 

7    220.98 

21.75 

+22  40  41.8 

40.7 

io.a77 

-15.90 

+4  30.30 

1546.13 

I    8.55 

6  57  50.70 

7 

7    627.44 

28.23 

22  34  22.6 

21.4 

xo.aGa 

X6.38 

4  40.21 

15  46.14 

X    8.50 

7    147.26 

8 

7  10  33.52 

34.34 

22  27  40.1 

38.8 

xo.a45 

X7.36 

4  49-73 

15  46.16 

X    8.45 

7    543-82 

9 

7  14  39.20 

40.04 

22  20  34*2 

32.8 

xo.«8 

18.33 

458.86 

15  46.19 

X    8.39 

7    940.38 

10 

7  18  44-47 

45.33 

2213     5.4 

3.8 

10.  310 

X9.18 

5    7-55 

15  46.23 

X   8.33 

7  X3  36.93 

II 

7  22  49.29 

50.17 

+22     513.5 

XI.8 

XO.X93 

-30.X3 

+5  15.82 

15  46.27 

X    8.27 

7  X7  33.49 

12 

7  26  53.65 

54-57 

21  56  59.0 

57.1 

XO.173 

3Z.07 

5  2363 

15  46-31 

X     8.21 

7  21  30.05 

«3 

7  30  57.54 

58.46 

21  48  21.9 

19.9 

io.x5a 

a3.ox 

530.96 

15  46.36 

X   8.15 

7  25  26.60 

«4 

7  35    0-92 

1.88 

21  39  22.4 

20.4 

I0.X3Z 

33.94 

5  37.79 

15  46.41 

X    8.08 

7  29  23.16 

15 

7  39    3.81 

4.77 

21  29  61.0 

58.8 

XO.109 

33.86 

544." 

15  46.47 

X    8.01 

7  33  X9.72 

i6 

7  43    6.17 

7.15 

+21  20  17.5 

15.2 

XO.087 

-34.76 

+5  49.92 

15  46.53 

I  7.94 

7  37  16.28 

17 

7  47    800 

8.99 

21  XO  12.5 

10. 1 

XO.065 

35.66 

555.18 

15  46.60 

X   7-87 

7  41  X2.83 

i8 

751    9.28 

10.28 

20  59  46.0 

43.4 

10.043 

36.55 

5  59.91 

15  46.67 

X    7-79 

7  45    9.39 

19 

7  55  10.01 

11.02 

20  48  58.3 

55.6 

I0.OZ9 

37.43 

6    4.08 

15  46.75 

X    7.71 

7  49    5.95 

20 

7  59  10.18 

11.20 

20  37  49-6 

46.8 

9.996 

38.30 

6    7.69 

15  46.83 

X    7.63 

7  53    2.50 

21 

8    3   9.79 

10.81 

+20  26  20.0 

17.0 

9.97a 

— 39.X6 

+€  10.74 

X5  46-91 

I    7.55 

7  56  59.06 

22 

8    7    8.83 

9.86 

20  14  29.9 

26.8 

9.948 

SO.OX 

6  13.21 

15  46.99 

X    7-47 

8    055.62 

23 

8  II    7.28 

8.32 

20     2  19.5 

16.3 

9.934 

30.85 

6  15.12 

15  47.07 

X    7.39 

8    452.17 

«4 

815    5.17 

6.21 

19  49  48.9 

45.7 

9.900 

31.69 

6  16.45 

15  47.16 

X    7.31 

8    848.73 

as 

819    2.49 

3.53 

19  36  58.6 

55.3 

9.876 

33.51 

6  17.20 

15  47.26 

X    7.22 

8  X2  45.29 

26 

8  22  59.21 

60.25 

+19  23  48.7 

45-3 

9.853 

-33.33 

+6  17.37 

15  47.35 

X   7.14 

8  16  41.84 

27 

8  26  55.37 

56.39 

19  10  19.3 

15.8 

9.8a8 

34-I2 

6  16.97 

15  47-45 

X   7.05 

8  20  38.40 

28 

8  30  50.93 

51.96 

18  56  30.8 

27.3 

9.804 

34.9a 

615.97 

15  47.55 

X   6.97 

8  24  34.96 

29 

8  34  45.92 

46.94 

18  42  23.6 

20.0 

9.779 

33-70 

6  14-39 

15  47.66 

X    6.88 

8  28  31.51 

30 

8  38  40.31 

4X.32 

18  27  57.8 

54.1 

9.755 

36.46 

6  12.23 

15  47.77 

X    6.80 

8  32  28.07 

31 

84234-13 

35.12 

+18  13  13.8 

10. 1 

9.730 

-37.31 

+6    9.48 

15  47.89 

X    6.71 

8  36  24.62 

Aug.    I 

8  46  27.35 

28.33 

17  58  IX.7 

7.9 

9.706 

37.96 

6    6.15 

15  48.01 

I    6.63 

8  40  21.18 

2 

8  50  19.98 

20.96 

17  42  52.0 

48.2 

9.68X 

38.69 

6    2.23 

15  48.13 

X    6.54 

8  44  17.74 

3 

8  54  I2.02 

12.98 

17  27  14.9 

II.O 

9.656 

39-40 

5  57.71 

15  48.26 

X    6.45 

8  48  14.29 

4 

858    3.47 

4.42 

17  II  20.8 

16.9 

9.631 

40.10 

5  52.61 

15  4839 

X    6.36 

8  52  10.85 

5 

9    I  54.34 

55.26 

+1655  9.8 

5.9 

9.607 

—40.80 

+5  46.91 

15  48.53 

X    6.27 

856    7.40 

6 

9    544.60 

45.51 

16  38  42.4 

38.6 

9.583 

41.48 

5  40.62 

15  48.67 

X    6.19 

9    0    3.96 

7 

9    9  34-28 

35.16 

16  21  58.9 

55.x 

9.558 

43.14 

5  33.73 

15  48.82 

I    6.10 

9    4    0.51 

8 

9  13  23.36 

24.22 

x6    459.7 

55.9 

9.533 

43.79 

5  26.26 

15  48.97 

X    6.02 

9    757.07 

9 

9  17  11.86 

12.69 

15  47  45.0 

41.2 

9.509 

43.43 

5  18.19 

15  49.13 

X    5.93 

9  XI  53.62 

xo 

9  20  59.76 

60.58 

+15  30  15.1 

XI.4 

9.484 

-44.04 

+5    9.54 

15  49.30 

X   5.85 

9  15  50.18 

XI 

9  24  47.08 

47.87 

15  12  30.5 

26.8 

9.460 

44.66 

5    0.31 

15  49.47 

X    5.77 

9  19  46.74 

X2 

9  28  33.83 

34.58 

14  54  31.3 

27.7 

9.436 

45.36 

4  50-49 

15  4964 

I  5.69 

9  23  43.29 

X3 

9  32  19-99 

20.73 

14  36  17.8 

14.2 

9.4x3 

45.84 

440.11 

15  49.81 

I   5.61 

9  27  39.84 

14 

936    5.60 

6.30 

14  17  50.6 

47.1 

9.389 

46.41 

429.16 

15  49.99 

1  5.53 

9  31  36.40 

X5 

9  39  50.65 

51.32 

+1359    9.7 

6.4 

9.366 

-46.98 

+4  1765 

1550.17 

I  5.46 

9  35  32.96 

,            x6 

9  43  35-16 

35.79 

+13  40  15-7 

12.5 

9.343 

-47-53 

+4    5.62 

15  50.36 

I  5.38 

9  39  29.51 

1 

NoTB.— For  mean  time  interval  of  semidiameter  passing  meridian  anbtract  0^.19  from  the  aidereal  iDt«nraL 
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FOR  WASHINGTON  MEAN 

AND 

APPARENT  NOON. 

1 

Date. 

Apparent  Right 
A&censiDn. 

Apparent 
Declination. 

Hoiirlj 
Motion. 

EquatioD 

of  Time 

for 

Semj- 
dlAmeter 

Sidereal 
Time  of 
Semid. 

Sldenftl       1 

-rim* 

at 

of 

Mean  Noon. 

Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

Apparent 
Noon. 

*sr<r" 

Passing 
Meridian. 

Meaxi 

Noon.         1 

h    m     • 

s 

0         t             M 

u 

• 

M 

m     • 

1        u 

m     ■ 

h    m     8 

Aug.  x6 

9  43  35vi6 

35.79 

-f  13    40    15.7 

12.5 

9.343 

-47.53 

+  4    5.62 

X5  50.36 

X    5.38 

9  39  29.51 

17 

9  47  19-13 

19-74 

13  2X      8.7 

5-6 

9.3M 

48.06 

3  53.04 

15  50.55 

I     5.31 

9  43  26.06 

18 

951    2.59 

3.16 

13    X  49-0 

46.0 

9.301 

48.57 

3  39.94 

15  50.74 

X    5.24 

9  47  22.62 

19 

9  54  45-54 

46.06 

12  42  16.9 

14.2 

9.380 

49.08 

3  26.34 

15  50.93 

X    5.17 

951  X9.17  1 

20 

9  58  28.00 

28.49 

12  22  32.8 

30.2 

9.teio 

4958 

3  12.25 

15  51.13 

I  5.10 

9  55  15.73 

21 

10    2    9.98 

10.44 

+12    2  36.9 

34.4 

9.340 

-50.07 

-f  2  57.68 

15  51.32 

X    5.03 

9  59  12.28 

22 

10    551-51 

51-93 

XI  42  29.5 

27.3 

9.ati 

50.54 

2  42.65 

15  51.52 

X    4.96 

10    3    8.84 

23 

10   932.59 

32.97 

XI  22  10.9 

8.9 

9.ao3 

5X.00 

227.19 

15  51.72 

X    4.90 

10    7    5.39 

24 

xo  13  13.26 

13-60 

IX    X41.5 

39.6 

9.186 

51.44 

2  XX. 28 

15  51.93 

X    4.84 

10  II     1.94 

as 

xo  16  53.51 

53.80 

10  40  61.5 

59.8 

9.X70 

51.88 

154.99 

15  52.13 

X   4.78 

10  14  58.50 

26 

zo  20  33.38 

33.63 

+10  20  XI.X 

9.7 

9.X54 

-5a.3x 

+   I  38.30 

15  52.34 

X    4.72 

10  18  55.05 

27 

zo  24  12.86 

13.07 

9  59  X0.8 

9.6 

9.138 

52.73 

Z  2X.25 

15  52.55 

X    4.66 

10  22  51.60 

28 

10  27  52.00 

52.17 

93760.8 

59.9 

9.133 

5S.II 

I     3-84 

15  52.76 

X    4-60 

XO  26  48.16 

29 

xo  31  30.79 

30.91 

9  16  41.5 

40.9 

9.109 

53-49 

046.07 

X5  52.98 

X    4-55 

10  30  44.71 

30 

1035    9*26 

9.34 

8  55  13.2 

X2.8 

9.096 

53.86 

0  28.00 

15  53.20 

X    4.50 

10  34  41.26 

31 

10  38  47.43 

47-45 

+  8  33  36.2 

36.2 

9.084 

-54.31 

+  0     9.60 

15  53.42 

I    4.45 

10  38  37-82 

Sept.  I 

xo  42  25.29 

25.27 

8  II  51.0 

51.2 

9.07a 

54-55 

-  0     9.08 

15  5365 

X    4-41 

10  42  34.37 

2 

10  46   2.87 

2.79 

7  49  57-7 

58.2 

9.06Z 

54.88 

0  28.05 

15  53-88 

I    4-37 

xo  46  30.93 

3 

xo  49  40.19 

40.07 

7  27  56.8 

57.5 

9.050 

55.19 

0  47.28 

15  54-" 

X    4.33 

xo  50  27.48 

4 

xo  53  17.26 

17.09 

7    548.5 

49.6 

9.040 

55.49 

X    6.76 

15  54-34 

X    4.29 

10  54  24.03 

5 

10  56  54.08 

53-87 

+  6  43  33-4 

34.7 

9.030 

-55-77 

-  I  26.48 

15  54.58 

X    4.25 

xo  58  20.58 

6 

II    0  30.68 

30.42 

621  XI.7 

13.3 

9.oaz 

56.04 

X  46.42 

15  54-82 

I    4.22 

XX    2  17.14 

7 

XX    4    708 

6.77 

5  58  43-7 

45.8 

9-oza 

56.39 

2     6.58 

15  55.07 

X    4.19 

XI    6  13.69 

8 

XX    743.28 

42.92 

536    9.8 

12. 1 

9.005 

56.53 

2  26.93 

15  55.32 

X    4.17 

XX  10  10.24 

9 

IX  XI  19.30 

X8.89 

5  13  30.4 

331 

8.998 

56.74 

2  47-45 

X5  55.57 

X    4.15 

XX  14    6.80  ' 

10 

II  14  55.17 

54.70 

+  4  50  45.8 

48.7 

8.992 

-56.95 

-  3    8.14 

15  55.83 

X    4.13 

XI  18    3.35 

11 

II  18  30.87 

30.36 

4  27  56.2 

59.5 

8.986 

57.16 

3  28.97 

15  56.09 

I    4.11 

II  2X  59.90 

12 

II  22    6.47 

5.90 

4    5    2.2 

5.8 

8.981 

57.34 

3  49-92 

15  56.35 

X    4.09 

II  25  56.46 

X3 

II  25  41.95 

41-33 

342    3-9 

7.9 

8.976 

57.50 

4  XI.OO 

15  56.62 

X    4.08 

II  29  53.01 

14 

11  29  17-34 

16.67 

3  19    1.7 

6.1 

8.973 

57.66 

4  32.15 

15  56.88 

X    4.07 

II  33  49.56 

15 

II  32  52.67 

51.94 

+  2  55  55.9 

60.6 

8.971 

—57.81 

-  4  53-37 

15  57.14 

X    4.06 

XI  37  46.12  , 

16 

II  3627.95 

27.17 

2  32  46.9 

51.9 

8.970 

57.94 

5  14.63 

15  57.41 

I  4.06 

II  41  42.67 

17 

IX  40    3.21 

2-37 

2    934.9 

40.3 

8.969 

58.05 

5  35-93 

15  57.68 

I    4.06 

II  45  39.22 

z8 

IX  43  38.46 

37.58 

X  46  20.2 

26.0 

8.970 

58.15 

5  57-22 

15  57-94 

X    4.06 

XI  49  35-77 

19 

II  47  13.74 

I2.8o 

123    3.2 

9.4 

8.971 

58.35 

6  18.49 

15  58.21 

X    4.07 

II  53  32.33 

20 

II  5049.07 

48.08 

+  0  59  44.2 

50.7 

8.974 

-58-33 

-  6  39-71 

15  58.47 

X    4.08 

XI  57  28.88 

21 

XI  54  24.47 

23.43 

0  36  23.5 

30.3 

8.977 

58.39 

7    0.86 

15  58-74 

X    4.09 

12    I  25.43 

22 

II  57  59.98 

58.88 

+  0  13    1.4 

8.6 

8.982 

58.44 

7  21.90 

15  59.01 

X    4.11 

12    521.98  , 

23 

12    I  35.59 

34-43 

-  0  10  2X.7 

14.2 

8.987 

58.48 

7  42.83 

15  59.28 

X    4.13 

12    918.54 

24 

12    5  X1.36 

10.15 

0  33  45.7 

37.8 

8.993 

58.50 

8    3-62 

15  59.54 

I  4.15 

12  13  15.09 

25 

12    847.27 

46.01 

-  0  57    9.9 

1.8 

9.001 

-58.51 

-  8  24.25 

15  59.81 

X    4.18 

12  17  11.64 

26 

12  12  23.38 

22.07 

I  20  34.3 

25.8 

9.009 

58.51 

844-69 

16    0.07 

X    4.21 

12  21    8.19 

27 

12  15  59.71 

58.34 

I  43  58.5 

49.6 

9.0x8 

58.49 

9    4-91 

16    0.34 

X    4.24 

1225    4.75 

28 

12  19  36.26 

34-85 

2    72X.9 

12.7 

9.028 

58.46 

9  24.91 

16    0.61 

X    4.27 

12  29    X.30 

29 

X2  23  13.07 

XI.61 

2  30  44-4 

34.8 

9.040 

58.41 

944.66 

16    0.88 

I  4.30 

12  32  57.85  1 

30 

122650.15 

48.62 

-  2  53  65.5 

55-8 

9-05« 

-58.34 

-10    4.13 

16    1. 15 

I  4.34 

12  36  54-40 

31 

X2  30  27.50 

25.93 

-  3  17  24.9 

14.8 

9.064 

-58.26 

-10  23.31 

16    X.43 

I  4.38 

12  40  50.96  , 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  snbtraet  o*.x8  from  the  sidereal  intenral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dat«. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

or  Time 

for 

^sTo'or 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passine 
Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

RlRht 

DecU- 
nation. 

h    m     a 

8 

0      t        m 

«f 

■ 

^ 

m     s 

1        m 

m     ■ 

h    m     8 

Oct.     I 

12  30  27.50 

25.93 

-  3  17  24.9 

14.8 

9.064 

-58.36 

-xo  23.31 

16      1.43 

X    4.38 

12  40  50.96 

2 

1234    5.18 

3-55 

34042.1 

31.8 

9.077 

58.X6 

10  42.20 

16      1.70 

I     4.42 

"  44  47.5X 

3 

123743.16 

41.50 

4    356.9 

46.2 

9.090 

58.05 

II    0.75 

16      1.97 

I     4.47 

X2  48  44.06 

4 

12  41  21.51 

19.79 

4  26  68.8 

57.9 

9.104 

57.93 

XI  18.97 

16      2.25 

X    4.52 

12  52  40.62 

5 

12  44  60.20 

58.43 

4  50  17.4 

6.2 

9.1x9 

57.79 

XX  36.83 

16      2.53 

I  4.57 

12  56  37.17 

6 

12  48  39.26 

37.44 

-  5  13  22.4 

10.9 

9.136 

-57.63 

-IX  54.32 

16      2.81 

X    4.63 

X3    033.72 

7 

12  52  18.71 

16.85 

5  36  23.3 

XI.7 

9.X53 

57.45 

12  XI.43 

16      3.09 

I  4.69 

X3    430.27 

8 

12  55  58.56 

56.65 

5  59  19.9 

8.0 

9.170 

57.36 

X2  28.13 

x6    3.37 

I    4-75 

13    8  26.83 

9 

12  59  38.83 

36.89 

6  21  71.7 

59.6 

9.187 

57.05 

12  44.41 

16    3-66 

I    4.81 

X3  X2  23.38 

lO 

X3    3  19.55 

17.56 

6  44  58.4 

46.0 

9.906 

56.83 

13     0.24 

x6    3.94 

X    4.88 

X3  x6  19.93 

ZI 

13  660.72 

58.68 

-  7    7  39.4 

26.8 

9.335 

-56.39 

-13  X5.62 

16    4.22 

X    4.95 

13  20  16.49 

12 

13  10  42.37 

40.28 

7  30  14.5 

1.8 

9.345 

56.34 

X3  3053 

16    4.51 

X    5.03 

13  24  13.04 

13 

13  14  24.50 

22.38 

7  52  43.5 

30.6 

9.367 

56.07 

X3  44.97 

16    4.79 

X    5.11 

1328    9.59 

M 

13 18  7.15 

4.98 

8  14  65.7 

52.8 

9.289 

55.78 

13  58.87 

x6    5.07 

X    5.19 

1332    6.14 

15 

13  21  50.32 

48.11 

8*37  21.0 

7.8 

9-3" 

55.48 

14 12.25 

16    5.35 

I  5.27 

13  36   2.70 

i6 

13  25  34.05 

3i.8i 

-  8  59  29.0 

15.6 

9.334 

-55.X7 

-14  25.08 

x6    5.63 

X    5.35 

13  39  59.25 

17 

13  29  18.36 

16.07 

9  21  29.0 

.    15.7 

9.358 

54.84 

14  37.33 

x6    5.90 

I  5.44 

X3  43  55.81 

z8 

13  33    3.25 

0.93 

94321.2 

7.7 

9.383 

54.49 

14  49.00 

16    6.18 

X    5.53 

13  47  52.36 

19 

13  36  48.75 

46.40 

10    464.9 

51.3 

9.4x0 

54.X3 

15  0.05 

x6    6.45 

X    5.62 

13  51  48.91 

20 

13  40  34-89 

32.50 

10  26  39.6 

26.0 

9.437 

53.75 

15  10.47 

x6    6.72 

I  5.71 

13  55  45.47 

2Z 

13  44  21.68 

19.26 

-10  47  65.2 

51.5 

9.464 

-53.36 

-X5  20.24 

16    6.99 

X    5.80 

13  59  42.02 

22 

1348    9.14 

6.69 

II    921.2 

7.6 

9.493 

53.96 

X5  29.34 

16    7.26 

I  5.90 

X4    338.57 

23 

13  5X  5729 

54.82 

II  30  27.2 

135 

9.53X 

53.54 

X5  37.75 

16    7.52 

X    6.00 

X4    735.13 

^4 

13  55  46.15 

43.65 

II  51  22.8 

9.2 

9.551 

53.10 

15  45.45 

x6    7.77 

X    6.XO 

X4  IX  31.68 

25 

13  59  35.75 

33.21 

12  II  67.8 

54.2 

9.381 

51.64 

15  52.41 

16    8.03 

X    6.20 

14  15  28.24 

26 

14    3  26.08 

23.51 

-12  32  41.6 

27.9 

9.6x3 

-51.I16 

-15  58.65 

16    8.28 

X    6.30 

14  19  24.79 

27 

14    7  17.16 

14.58 

12  52  63.7 

50.2 

9.64s 

50.67 

16   4.13 

16    8.54 

I    6.41 

14  23  21.34 

28 

14  II    9.02 

6.41 

13  13  13.9 

0.4 

9.677 

50.X6 

16    8.84 

16    8.79 

I  6.52 

14  27  17.90 

29 

14  14  61.64 

59.02 

13  32  71.7 

58.3 

9.709 

49.64 

16  12.77 

16    9.04 

X    6.63 

14  3X  14.45 

30 

14  18  55.06 

52.43 

13  52  56.7 

43.4 

9.743 

49.10 

16  15.91 

16    9.29 

I  6.74 

14  35  "oi 

31 

14  22  49.29 

46.62 

-14  12  28.4 

15.2 

9.776 

-48.54 

-16  18.26 

16    9.54 

I  6.85 

X4  39    7.56 

Nov.   X 

14  26  44.31 

41.64 

14  31  46.5 

33.5 

9.809 

4795 

16  19.81 

16    9.79 

I  6.96 

1443    4." 

2 

143040.13 

37.44 

14  50  50.5 

37-7 

9.843 

47.36 

16  20.53 

16  10.03 

I  7.08 

1447    0.67 

3 

14  34  36.77 

34.08 

15    940.0 

27-3 

9.877 

46.74 

16  20.46 

16  10.28 

I    7.20 

14  50  57.22 

4 

14  38  34.23 

31.53 

15  28  14.5 

2.0 

9.91X 

46.11 

16  19.56 

16  10.52 

X    7.31 

14  54  53.78 

5 

14  42  32.49 

29.79 

-15  46  33-7 

21.4 

9.94s 

-45.46 

-16  17.85 

16  10.77 

X    7.43 

X4  58  50.34 

6 

14  46  31.61 

28.90 

16    437.1 

25.1 

9.9:^ 

44.80 

16  15.32 

16  II.OI 

I  7.55 

15    246.89 

7 

14  50  31.53 

28.83 

16  22  24.4 

X2.5 

XO.014 

44.12 

16  11.95 

16  11.24 

I  7.67 

X5    643.44 

8 

14  54  32.29 

29-59 

x6  39  55.0 

43.4 

XO.048 

43.4a 

i6    7.76 

16  11.49 

X    7.79 

15  10  40.00 

9 

14  58  33.87 

31.17 

16  56  68.8 

57.3 

XO.063 

43.70 

16    2.76 

16  11.73 

I    7-91 

X5  X4  36.56 

10 

15    236.27 

33.57 

-17  13  65.0 

53.8 

XO.118 

-4X.97 

-15  56.92 

16  11.96 

I    8.03 

15  18  33.11 

II 

15    639.50 

36.82 

17  30  43-5 

32.6 

X0bX53 

41.32 

15  50.26 

16  12.20 

I    8.15 

15  22  29.67 

12 

15  10  43.56 

40.89 

17  46  63.9 

53-2 

X0bi87 

40.46 

15  42.76 

16  12.43 

I    8.27 

15  26  26.22 

13 

15  14  48.46 

45.80 

18    265.7 

55.3 

X0.33X 

39.68 

15  34.43 

16  12.65 

I    8.39 

15  30  22.78 

14 

15  18  54.18 

51.54 

18  18  48.5 

38.4 

X0.356 

38.88 

15  25.26 

16  12.87 

I    8.51 

X5  34  19.34 

X5 

15  22  60.73 

58.11 

-18  34  11.9 

2.2 

X0.390 

-38.07 

-15  15.27 

16  13.08 

I    8.62 

15  38  15.89 

16 

1527    8.13 

5.54 

-18  49  15.7 

6.3 

X0.325 

-37.34 

-15    4.44 

16  13.29 

I    8.74 

15  42  12.45 

NoTBwPor  mean  time  interval  of  semidiameter  passinK  meridian  subtract  o^.x8  from  the  sidereal  intenraL 
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SOLAR  EPHEMERIS,  1899. 


1 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

HoQriy 
Motion. 

Eouatlon 
ox  Time 

Semi- 

Sidereal 
Time  of 

1 

sidereal 

Time 

for 

at 

Semid. 

of 

Mean  Noon. 

^SL 

Mean  Noon. 

^iSL 

Right 
Ascen. 

DacU- 
nation. 

*r<r' 

*irjr* 

Passing 
Meridiim. 

Mean 
Noon.          1 

1 

h    m    • 

a 

0         «            M 

M 

• 

M 

m     a 

*      m 

m    a 

h  cm     • 

Nov.  I6 

1527    8.13 

5.54 

-18  49  15.7 

6.3 

10.335 

-^7.a4 

-15    4.44 

x6  X3.29 

X    8.74 

X5  42  12.45 

17 

15  31  16.35 

13.78 

19    3  59-4 

50.4 

X0.359 

36.39 

14  52.78 

16  13.50 

X    8.85 

15  46    9.00  1 

i8 

15  35  2540 

22.86 

19  18  22.7 

I4.X 

10.39* 

35.53 

X4  40.30 

16  13.70 

X    8.97 

15  50  5.56  : 

19 

15  39  35- 28 

32.76 

19  32  25.1 

16.8 

10.439 

34.66 

X4  26,97 

x6  13.90 

X    9.08 

X5  54    2-" 

20 

15  43  45.98 

43.50 

19  45  66.5 

58.4 

10.463 

33.77 

X4  12.83 

16  14.10 

X    9x9 

15  57  58-^ 

2X 

15  47  57.51 

55.06 

-X9  59  26.2 

18.5 

to.497 

-33.86 

-13  57.87 

x6  14.29 

X    9.30 

x6    X  55.23 

22 

1552    9.86 

7-44 

20  X  2  24.0 

16.7 

10.531 

31.94 

X3  42.09 

x6  14.47 

X    9.41 

x6    551.78 

23 

15  56  23.00 

20.63 

20  24  59.5 

52.6 

10.564 

31.01 

13  25.51 

16  14.65 

X    9-52 

x6    948-34 

24 

16    0  36.93 

34.61 

20  37  X2.6 

6.0 

10.597 

30.06 

13    8.X4 

x6  14.83 

X    9.62 

16  13  44.90 

25 

16    45X.67 

49.39 

20  48  62.5 

56.3 

10.^ 

39.10 

X2  49.95 

x6  15.00 

X    9.72 

x6  17  41.45 

26 

16    9    7.17 

4.95 

-21     0  29.2 

23-4 

10.661 

-38.13 

-X2  31.02 

x6  15. 16 

X    9.82 

x6  2x  38.01 

27 

16  13  23.42 

21.25 

21  IX  32.3 

26.8 

10.69a 

37.XS 

X2  XX.32 

x6  15.32 

X    9.92 

16  25  34-57 

28 

16  17  40.40 

38.28 

21  22  II.4 

6.2 

10.733 

36.13 

XI  50.89 

16  15.48 

X  X0.02 

X6293Z.Z2 

29 

16  21  58.10 

56.04 

21  32  26.x 

2X.4 

10.75a 

85.10 

IX  29.75 

x6  X5.64 

X  XO.XX 

x6  33  27.68 

30 

16  26  16.50 

14-50 

2X  42  16.3 

XX.9 

10.780 

34.07 

XX   7.91 

x6  X5.79 

X  X0.20 

x6  37  24.24 

Dec.    X 

x6  30  35.56 

33.63 

-2X  51  4X.6 

37.5 

10*807 

-33.03 

-xo  45.40 

x6  X5.94 

I  XO.29 

x6  41  20.80 

2 

16  34  55.27 

53.40 

22     0  4X.8 

37.9 

10.833 

tl.97 

xo  22.26 

x6  X6.09 

X  XO.38 

16  45  17.36 

3 

16  39  15.58 

13.78 

22     9  X6.3 

X2.9 

10.859 

30.90 

9  58.50 

x6  X6.24 

X  XO.46 

x6  49  13.91 

4 

16  43  36.50 

34.76 

22  17  25.3 

22.  X 

10.883 

19.83 

9  34.15 

x6  X6.38 

X  XO.54 

16  53  10.47 

5 

16  47  57.97 

56.30 

22  25     8.x 

5.2 

10.906 

18.74 

9   9.24 

x6  X6.52 

X  io.6x 

X657    7.03 

6 

16  52  19.96 

18.36 

-22  32  24.7 

22.2 

10.937 

-17.63 

-«  43.79 

16  16.66 

X  X0.68 

17    I    3.58 

7 

16  56  42.45 

40.93 

22  39  15.0 

X2.7 

10.947 

16.53 

8  X7.84 

x6  16.79 

X  X0.75 

X7    5   0-14  J 

8 

X7    I    5.42 

3.99 

22  45  38.6 

36.5 

10.966 

15.43 

7  51.43 

x6  16.92 

X  X0.82 

17    856.70  ' 

9 

17    528.83 

27.47 

22  51  35.3 

33.6 

10.983 

14-30 

7  24.59 

x6  17.04 

X  10.88 

17  12  53.26 

10 

17    952.63 

51.36 

2257     4.9 

3.3 

10.999 

IS.  17 

6  57.31 

x6  17.  x6 

XX0.94 

X7  16  49.82 

IX 

17  X4  X6.83 

15.64 

-23     2     7.3 

6.0 

11.015 

-13.03 

-629.66 

16  17.27 

X  X0.99 

X7  20  46.37 

12 

17  18  41.38 

40.27 

23     642.4 

4X.2 

11.090 

ZO.88 

6    1.66 

16  17.38 

I  11.04 

X7  24  42.93  . 

13 

17  23    6.25 

5.23 

23  10  49.8 

48.9 

11.043 

9.73 

5  33.34 

16  X7.48 

X  XI.08 

X7  28  39.49  1 

14 

17  27  31.42 

30.49 

23  14  29.6 

29.0 

11.054 

8.58 

5    4.72 

16  17.58 

X  XI.I2 

17  32  36.05  1 

15 

17  3x  56.85 

56.00 

23  17  41.8 

4I.I 

11.064 

7.4a 

4  35.84 

x6  17.68 

X  IX. 15 

X7  36  32.60  1 

x6 

17  36  22.52 

21.76 

-23  20  25.8 

25.5 

XI.073 

-6.36 

-4    6.72 

16  17.77 

X  XI.18 

X74029.X6 

17 

17  40  48.40 

47-73 

23  22  42.0 

41.6 

11.081 

5.09 

3  37-40 

x6  17.84 

X  XI.2X 

X7  44  25.7a 

x8 

17  45  14.45 

13.87 

23  24  30.0 

29.8 

XI.088 

3.93 

3    7.89 

x6  17.91 

X  X1.23 

17  48  22.28 

19 

X7  49  40.65 

40.17 

23  25  49.8 

49.7 

XI.094 

3.74 

2  38.23 

16  17.98 

X  X1.25 

X7  52  18.84  1 

20 

1754    6.97 

6.58 

23  26  41.5 

41.5 

11.099 

1.56 

2    8.46 

x6  X8.04 

X  XX.26 

17  56  15.40  1 

21 

17  <3  33.39 

33-09 

-2327     4.9 

4.9 

11.103 

-0.39 

-I  38.60 

x6  x8.xo 

X  X1.27 

x8    0  XX.95   ' 

22 

x8    2  59.86 

59.65 

23  27    ao 

0.0 

11.103 

+  0.79 

X    8.66 

16  x8.X5 

X  1X.27 

x8    4    S.5X 

23 

18    726.35 

26.24 

23  26  26.8 

26.8 

11.104 

1.97 

0  38.72 

x6  x8.x9 

X  XX.27 

x8    8     5.07 

24 

18  XI  52.85 

52.82 

23  25  25.2 

25.2 

11. 103 

3.15 

-0    8.77 

x6  18.23 

X  XX.26 

x8  12    X.63 

25 

x8  16  19.30 

19.37 

23  23  55.3 

55.3 

71.100 

4.33 

+021.14 

x6  18.26 

X  XX.25 

18  15  58.18 

26 

18  20  45.68 

45.83 

-23  21  57.3 

57.2 

11.097 

+  5.51 

+0  50.95 

16  18.29 

X  XX.24 

18  X9  54.74  * 

27 

x8  25  11.94 

12.20 

23  19  31.0 

30.9 

11.093 

6.68' 

I  20.67 

x6  18.31 

X  XX.22 

18  23  51.30 

28 

18  29  38.07 

38.41 

23  16  36.6 

36.3 

11.085 

7.85 

X  50.25 

16  18.33 

X  XX.19 

x8  27  47-86 

29 

X834    4.0X 

4-43 

23  13  14.0 

13.6 

11.076 

9.03 

2  19.64 

16  18.35 

X  II. x6 

18  31  44.42 

30 

x8  38  29.73 

30.24 

23    923.6 

23.1 

IZ.066 

10. 18 

2  48.81 

16  18.36 

I  11.13 

18  35  40.97  1 

31 

18  42  55-19 

55.80 

-23    5    5.2 

4.6 

11.055 

+11.34 

+3  17-72 

x6  X8.37 

X  IX.09 

18  39  37-53  ; 

32 

18  47  20.37 

21.07 

-23    0  19.3 

X8.7 

IZ.O43 

+12.49 

+3  46.36 

i6  X8.38 

I  XI.05 

18  43  34-09 

NoTS.— For  mean  time  interval  of  semidiameter  passinK  meridian,  subtract  0^.19  from  the  aidereal  int.enraL 


MOON-OULMINATIONS,  1899. 
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-^ — ^^=^ 

AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1 

Dat«. 

Mean  Time 

of 

Transit 

Diff.for 
X  Hour 

of 
Long. 

Rigbt 

Ascension 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Sid.  Time 
of  Sexnid. 
Passing 
Meridia2i. 

Geocentric 

Se2ni> 
diameter. 

Equatorial 
Horizontal 
Parallax. 

h    m     • 

m 

h   m     s 

s 

0       *        m 

## 

8 

f       m 

»        m 

Jan.    X 

Z5  52.92 

1.7x5 

10  40    2.90 

XT3.06 

+  3  24    4.0 

-773.4 

6Z.7Z 

M  55.9 

54  41.2 

S. 

2 

z6  34.34 

1.744 

li  25  31.66 

X14.77 

-  14948.0 

-791.8 

62.25 

15     4.4 

55  X2.3 

S. 

3 

17  17.00 

x.8x9 

12  12  14.85 

XI9.30 

-  7    5  45.0 

-783.0 

63.53 

X5  15.3 

55  52.6 

S. 

4 

18    2.o6 

1.944 

13     I  22.48 

xa6.83 

— 12  n  49.0 

-741.0 

65.57 

X5  28.6 

56  41.5 

S. 

5 

18  50.70 

2.x  16 

13  54    5.53 

X37.ao 

-16  52  42.4 

-655.1 

68.27 

15  43.9 

57  37.5 

S. 

6 

19  43.91 

2.321 

X4  5Z  23.52 

149.50 

~20  48  25.2 

-513.0 

71.33 

16   0.2 

58  37.5 

S. 

7 

20  42.09 

2.523 

15  53  40.23 

161.60 

-23  34  24.7 

-305.9 

74.20 

16  16.3 

59  36.7 

S. 

8 

21  44.51 

2.664 

17    0  12.02 

270.16 

-24  45  15.5 

-40.3 

76.15 

16  30.5 

6028.8 

S. 

9 

22  49.10 

2.6»S 

18    854.74 
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69.19 

15  44.9 

57  41.2 

II.      S. 

26 

13    7.95 

3.361 

15  28    1.83 

151.93 

-21  56  26.0 

-374.6 

71.45 

Z5  53.8 

58  14.0 

11.      S. 

27 

Z4    6.04 

8.469 

16  30  12.90 

158.37 

-23  42  48.3 

—151.0 

73.05 

z6    1.0 

58  40.5 

11.      S. 

28 

15  5.85 

S.503 

1734    8.06 

X60.38 

-23  53  57.1 

+  97.0 

73.60 

16   6.3 

58  59.9 

II.      S. 

29 

16  5.49 

3.456 

18  37  52.65 

157.59 

-22  25  55.1 

339.8 

73.00 

16   9.7 

59  12.2 

II.  N. 

30 

17  3.27 

2-353 

19  39  45.70 

151.44 

-19  26  30.8 

550.3 

71.55 

16  11.2 

59  17.7 

II.  N. 

May   z 

17  58.31 

2.233 

20  38  53.52 

144.22 

-Z5  Z2  Z9.4 

7X2.0 

69.78 

1611.1 

59  17.4 

II.  N. 

2 

18  50.59 

2.xa8 

21  35  15.36 

137.89 

-zo   4    7.5 

820.0 

68.17 

16   9.6 

59  11.8 

II.N. 

3 

19  40.73 

3.058 

22  29  28.84 

133-65 

-  4  23  22.5 

+875.1 

67.03 

z6   6.7 

59    1.2 

II.  N. 

4 

2029.68 

3.029 

23  22  30.62 

131.94 

+  z  29  15.0 

879.9 

66.54 

16    2.4 

58  45.6 

II.N. 

5 

21  18.45 

3.041 

0  15  21.43 

132.68 

714    3.2 

836.2 

66.67 

15  56.8 

58  24.8 

II.N. 

6 

22     7.93 

3.086 

1    854.55 

135.35 

12  32    3.5 

746.3 

67.30 

15  49.7 

57  58.9 

11.  N. 

7 

22  58.70 

3.X46 

2    345.75 

138.99 

17    515.4 

612.9 

68.19 

15  41.4 

57  28.2 

8 

23  50.91 

2.203 

3    0    3.57 

142.33 

+20  37  34.6 

+443.4 

69.02 

15  32.0 

5654.0 

10 

044.15 

3.339 

3  57  23.34 

143.94 

22  56  43.4 

249.5 

69.44 

1522.3 

56  18.2 

ZI 

1  37.52 

3.3ZI 

4  54  50.73 

142.86 

23  56  11-7 

+  47-9 

69. 2Z 

15  12.6 

55  42.7 

I.           S. 

Z2 

2  29.89 

2.147 

5  51  18.13 

139.02 

23  36  20.6 

-144.4 

68.30 

15  3.8 

55  X0.4 

I.            S. 

13 

320.30 

2.050 

6  45  47.43 

133.21 

22    339.6 

-3x4.6 

66.88 

M  56.5 

54  43.6 

I.       N. 

M 

4     8.22 

X.943 

7  37  46.95 

126.75 

+19  28  32.5 

-456.1 

65.24 

14  51.3 

54  24.4 

I.       N. 

15 

4  53.63 

1.845 

8  27  15.97 

X20.86 

16    242.5 

—568*4 

63.71 

Z4  48.6 

54  X4.5 

I.       N. 

z6 

536.96 

1,771 

9  14  39.34 

Z16.4Z 

11  57  23-8 

-653.9 

62.52 

14  48.7 

54  15.0 

I.       N. 

17 

6  18.90 

1.730 

10    0  39.28 

"3.97 

7  22  41.2 

-7x5.8 

6Z.85 

14  51.8 

54  26.3 

I.       N. 

z8 

7    0.34 

1.729 

1046    8.55 

113.90 

+  2  27  44.3 

-755.« 

61.81 

14  57.9 

54  48.5 

I.       N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
zHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
zHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
zHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diamet«r. 

Equatorial 
Horizontal 
Parallax 

Li^lL 

h    xn 

m 

h   xn     8 

8 

0              m 

m 

8 

m 

'     - 

MayiS 

7    0-34 

1.729 

ZO46    8.55 

113.90 

+  2  27  44.3 

-755.2 

6z.8z 

14  57.9 

5448.5 

I.       N. 

19 

7  42-24 

1.771 

iz  32    6:53 

Z16.39 

-   2  38  Z8.7 

-770.9 

62.46 

Z5    6.6 

55  20.5 

I.       N. 

20 

8  25.68 

1.857 

Z2  Z9  36.59 

Z2X.58 

-  7  45    9-6 

-758.0 

63.82 

15  17.6 

56    0.8 

I.       N. 

21 

9  11.72 

X.986 

13    942.90 

129.37 

-12  39  54.4 

-708.7 

65-84 

15  30.Z 

56  46.8 

I.       N. 

22 

zo    Z.32 

a.x5i 

14    323.39 

139.87 

-17    553.1 

—6X8.4 

68.34 

15  43.2 

57  35.1 

I.       N. 

23 

zo  55.08 

a-sag 

Z5    z  Z4.86 

149.99 

-20  42  2Z.O 

-460.0 

70.97 

Z5  56.0 

58  2Z.9 

I.       N.S. 

24 

zz  52.92 

«.4«3 

z6    3  ZZ.09 

159.33 

-23    6  z8.8 

-350.9 

73.19 

z6   7.1 

59    2.6 

I.            S. 

as 

12  53-69 

a.  567 

17    8    3-96 

Z64.88 

-23  57  24.6 

+     0.3 

74.42 

z6  Z5.6 

59  34.0 

11.      s. 

26 

13  55-36 

a.  556 

z8  Z3  50.58 

Z63.60 

-23    445.1 

a6x.7 

74.29 

z6  20.6 

59  52.4 

II.  N-  S, 

27 

14  55-69 

8.461 

Z9  z8  Z6.64 

157.90 

-20  3Z  33.5 

497.3 

72.99 

z6  22.2 

59  58.3 

ILN. 

28 

15  53-13 

a.3a3 

20  Z9  49. zz 

149.63 

-16  33  56.3 

+680.9 

71.03 

z6  20.5 

59  52.0 

11.  N. 

29 

z6  47.2Z 

a,i87 

2z  Z7  59.78 

141.45 

-"35    4.0 

803.x 

69.04 

z6  z6.2 

5936.Z 

II.  N. 

30 

17  38-37 

a.063 

22  Z3  Z4.25 

135.16 

-  5  59  20.Z 

866.3 

67.46 

z6   9.9 

59  13.2 

ILN. 

31 

18  27.53 

a.02a 

23    628.37 

131.49 

—  0   9    6.9 

876.8 

66.5Z 

z6    2.5 

58  45.7 

II.  N. 

June   I 

Z9  Z5.78 

a.  007 

23  58  48.OZ 

130.58 

+  5  35  55.5 

84Z«x 

66.24 

15  54.3 

58  15.7 

II.  N. 

2 

20    4.Z7 

a.03x 

0  51  15.75 

X33.08 

+ZO  58  Z3.8 

+763.6 

66.58 

X5  45.8 

57  44.6 

II.  N. 

3 

20  53.51 

8.084 

I  44  40.94 

135.84 

15  41  38.8 

6*7.« 

67.34 

15  37.3 

57  X3.1 

II.  N. 

4 

2Z  44.26 

8.145 

2  39  30.65 

138.91 

19  3Z  z8.z 

495.7 

68.22 

15  28.7 

56  4Z.6 

II.  N. 

5 

22  36.35 

8.198 

3  35  41.38 

141.73 

22  Z4  27.4 

S16.4 

68.89 

X5  20.2 

56  za6 

II.  N. 

6 

23  29. z8 

9.903 

4  32  36.50 

148.48 

23  42  Z5.5 

+ZSZ.4 

69.04 

Z5  Z2.I 

55  40.7 

8 

0  2Z.74 

a.  168 

5  29  X4-92 

140.31 

+23  51  31-5 

-73.5 

68.50 

X5   4.4 

55  12.6 

9 

z  Z2.92 

8.091 

6  24  30.76 

135.66 

22  45  26.5 

-«33.i 

67-34 

X4  57-7 

54  47.8 

I.       N. 

zo 

2     Z.9Z 

Z.989 

7  17  34-82 

129.54 

20  32  28.6 

-406.8 

65.80 

14  52.2 

54  27.6 

I.       N. 

zz 

2  48.38 

X.884 

8    8    7.08 

133.33 

1724    5.0 

-330.3 

64.19 

14  48.3 

5413.4 

L       N. 

Z2 

3  32.48 

1.794 

8  56  16.72 

1x7.88 

13  32  2Z.7 

-633.8 

62.73 

Z4  46.5 

54   6.9 

I.       N. 

n 

4  14-73 

X.738 

9  42  35-37 

XZ4.08 

+  98  35.5 

-^90.9 

6Z.81 

Z4  47.2 

54   9.3 

I.       N. 

u 

4  55-91 

X.706 

10  27  49.37 

XX3.48 

+  4  22  47.9 

-734.2 

61.4Z 

Z4  50.6 

54  2Z.7 

L       N- 

15 

5  36.93 

x.7ao 

zz  Z2  54.24 

113-36 

-  0  35  53.3 

-755.4 

6Z.67 

Z4  56.8 

54  44-5 

I.       N. 

z6 

6  18.83 

X.779 

zz  58  5Z.62 

ZZ6.89 

-  5  38  Z8.4 

-75*4 

62.65 

15    5.8 

55  17-7 

I.       N. 

17 

7    2.70 

1.884 

Z2  46  47.32 

183.82 

-zo  33  59.0 

-730.4 

64.35 

X5  X7-5 

56    0.7 

L       N. 

z8 

7  49-63 

8.034 

13  37  47-45 

138.80 

-Z5    940.0 

-^50.7 

66.69 

15  31.3 

5651.3 

I.       N. 

19 

8  40.58 

8.8X6 

Z4  32  49.26 

143.17 

-19   8    5.7 

-538.3 

69.43 

15  46.4 

57  46.6 

I.       N. 

20 

9  36.04 

8.404 

Z5  32  22.98 

154.50 

-22    749.2 

-356.4 

72.17 

z6    Z.5 

58  42.3 

I.       N. 

2Z 

zo  35.66 

a.554 

16  36    6.52 

X63.48 

-23  45  4x2 

-X84.7 

74.28 

z6  Z5.4 

59  33.2 

I.       N.  S. 

22 

"  37-93 

8.6x8 

Z7  42  29.  z8 

167.37 

-23  42  49.2 

+14*1 

75-16 

z6  26.4 

6013.5 

I.            S- 

23 

Z2  40.50 

3.580 

z8  49  ZO.49 

Z65.08 

-2Z  52  Z6.7 

+406.6 

74.62 

z6  33.3 

6038.8 

II.  N. 

«4 

13  41.14 

8.464 

19  53  55-37 

Z58.XO 

-z8  23    2.3 

630.Z 

72.99 

16  35.3 

6046.4 

II.  N. 

25 

14  38.54 

8.318 

20  55  25.2Z 

149.33 

-Z3  37    0-7 

788.4 

70.91 

z6  32.6 

6036.4 

II.  N. 

26 

15  32.53 

8.X86 

2Z  53  30.03 

141.35 

-  8    z  52.4 

876.0 

68.98 

16  25.8 

60ZZ.5 

II.  N. 

27 

z6  23.76 

8.09Z 

22  48  48.62 

135.65 

-  a   4  45.x 

899.8 

67.57 

z6  z6.z 

59  35.7 

II.  N. 

28 

17  13-24 

8.041 

23  42  22.57 

138.66 

+  3  50  49.7 

+«7o.o 

66.83 

z6   4.6 

5853.6 

II.  N. 

29 

z8    2.07 

a.Q35 

0  35  16.97 

X3a.a8 

9252Z.3 

795.9 

66.74 

15  52.6 

58    9.4 

II.  N. 

30 

z8  51. z8 

3.063 

z  28  28.23 

133.95 

Z4  22  32.  z 

684.3 

67.15 

15  40.7 

57  25.9 

II.  N. 

July    z 

Z9  4Z.22 

a.  109 

2  22  34.91 

X36.73 

z8  28  26.9 

540.5 

67-83 

Z5  29.6 

56  45.2 

II.  N, 

2 

20  32.38 

8.153 

3  Z7  49.9Z 

139.42 

+2Z  3Z  24.2 

+370.6 

68.46 

Z5  Z9.6 

56    8.4 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
z  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diflf.for 
1  Hour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Bqnatorial 
Horizontal 
Parallax. 

Bright 
Umbt. 

h    m 

m 

h   m    a 

• 

0       f        m 

m 

a 

t        m 

»        m 

July    2 

20  32.38 

a.  153 

3  17  49.91 

139.4a 

+21  31  24.2 

+370.6 

68.46 

Z5  19.6 

56      8.4 

II.  N. 

3 

21  24.40 

0.176 

4  13  55.91 

140.77 

23  22  36.  Z 

+183.5 

68.73 

Z5  10.8 

55  35-9 

II.  N. 

4 

22  16.52 

2.161 

5  zo    8.41 

X39.85 

23  57  330 

-     8.4 

68.45 

15    3.1 

55    7.8 

II.  N. 

.     5 

23    7.78 

a.jo5 

6    529.IZ 

136.49 

23  Z7    2.9 

-191.5 

67.55 

14  56.7 

54  44-1 

6 

23  5730 

3«ox8 

659    5.00 

Z3Z.28 

2Z  27     8.3 

-353.9 

66.  z8 

Z4  51.4 

5424.8 

8 

0  44.55 

X.919 

7  50  24.2Z 

Z25.29 

+z8  37  4Z.2 

-488.4 

64.6Z 

14  47.5 

5410.4 

9 

z  29.44 

Z.825 

8  39  21.62 

X  19.62 

Z5    025.8 

-59a.9 

63.  z  2 

14  45.1 

54    1.6 

I.         N. 

zo 

2  12.29 

1.750 

9  26  15.83 

X15.15 

zo  47  Z2.7 

-668.6 

6Z.94 

14  44-4 

53  59.0 

I.       N. 

zz 

2  53.68 

1.705 

10  zi  42.75 

XX2.44 

6    9    4-2 

—718.0 

6Z.24 

14  45.7 

54    3.8 

I.       N. 

12 

3  34-40 

1.695 

zo  56  29.44 

XZZ.84 

4-  Z  z6    1.6 

-743.3 

6Z.Z4 

14  49.3 

5416.9 

I..     N. 

13 

4  15-36 

X.725 

zz  4Z  30.43 

113-66 

-  3  42  30.7 

-745.3 

6Z.70 

14  55.3 

5439.x 

L      N. 

M 

4  57-56 

X.798 

Z2  27  45.48 

118.04 

-  8  36  52.2 

-731.9 

62.96 

15    4.0 

55  ".X 

I.       N. 

15 

5  42-03 

x.9»5 

Z3  16  Z7.57 

X25.06 

-13  15  59.7 

-668.1 

64.87 

15  15.3 

55  52.6 

I.       N. 

^^ 

6  29.79 

a.071 

X4  •  8    7.9X 

134.4*' 

—17  26    9.6 

-575.5 

67.34 

Z5  29.0 

56  42.8 

I.       N. 

17 

7  2Z.67 

a.a54 

15    4    5.30 

X45.43 

-20  50    Z.4 

-435.0 

70.09 

15  44.5 

57  39.7 

I.       N. 

z8 

8  17.93 

3.43Z 

z6    4  27.06 

156.12 

-23    657.0 

-240.5 

72.67 

16   0.8 

5839.6 

L      N. 

19 

917.98 

S.56Z 

Z7    836.37 

163.93 

-23  55  56.4 

+    a.3 

74.47 

16  16.6 

59  37.5 

I.      N. 

20 

Z0  2p.Z7 

a.605 

z8  Z4  54.55 

166.60 

-23    Z44.5 

369.9 

75.04 

16  30. 1 

6027.Z 

I.           S. 

21 

ZZ  22.28 

a.557 

Z921    8.09 

163.68 

-20  2  z  40.9 

534-9 

74.32 

z6  39.6 

61    2.2 

I.       N.  S. 

22 

Z2  22.40 

a.446 

ao  25  2Z.65 

157.02 

-z6   8  26.3 

730.7 

72.71 

16  43.9 

61  18.0 

II.  N. 

23 

13  X9.56 

a.318 

21  26  37.39 

X49.31 

-zo  46  37.2 

■W65.7 

70.85 

1642.4 

61  12.6 

II.N. 

.  24 

Z4  Z3.8Z 

3.208 

22  24  57.72 

142.70 

-44557.1 

9a5.4 

69.24 

16  35.6 

60  47.5 

II.  N. 

25 

Z5    5.84 

a.  134 

23  2Z     4.26 

138.26 

+  I  24  38.6 

9x7.1 

68.18 

16  24.6 

60    7.1 

II.N. 

26 

15  56.58 

2.Z0Z 

0  Z5  54.08 

136.28 

7  20  Z3.6 

85a.4 

67.73 

16  10.9 

59  16.5 

II.  N. 

27 

z6  46.98 

9.103 

z  10  22.55 

136.39 

12  40  38.6 

743.x 

67.80 

15  56.0 

58  21.8 

II.N. 

28 

17  37.71 

3.127 

2    5  "55 

137.85 

+Z7  10    5.0 

+599.1 

68.  Z9 

X5  41-2 

57  27.7 

II.N. 

29 

z8  29.13 

3.Z56 

3    041.26 

X39.59 

20  36  29.6 

439.4 

68.63 

15  27.6 

56  37-6 

II.N. 

30 

Z9  2Z.ZZ 

3.z7a 

3  56  45.42 

140.5a 

22  51  28.Z 

843.6 

68.83 

15  Z5.6 

55  53.7 

II.N. 

31 

20  Z3.Z4 

a.Z59 

4  52  52.52 

X39.73 

23  50  4I-I 

+  5a.6 

68.57 

15    5-6 

55  16.9 

II.N. 

Ang.   X 

21     4.45 

3.ZZZ 

5  48  15.71 

136.87 

23  34  24.3 

-131.9 

67.77 

14  57-6 

54  47-5 

II.N. 

2 

21  54-24 

a.035 

6  42    8.02 

133.37 

+22    7  26.5 

-399.4 

66.5Z 

14  51.5 

54  25.x 

11.       S. 

3 

22  4Z.98 

X.943 

7  33  57.00 

136.75 

Z9  38  Z4.6 

-^a.2 

65.0Z 

14  47.2 

54    9.3 

11.      S. 

4 

23  27.50 

Z.85Z 

8  23  3Z.95 

131.25 

z6  Z7  27.  z 

-557.0 

63.51 

14  44.5 

53  59.5 

6 

0  Z0.97 

X.774 

9"    3.74 

116.60 

Z2  z6  29.2 

-643.x 

62.23 

14  43.4 

53  55.5 

7 

0  52.85 

X.78X 

9  57    0.07 

113.38 

7  46  35.2 

-703.0 

61.35 

14  43.9 

53  57.3 

8 

1 33.79 

X.697 

zo'42    0.06 

1x1.96 

+  2  58  25.3 

-734.7 

60.99 

14  46.0 

54    5-0 

I.       N. 

9 

2  Z4.58 

1.708 

zz  26  50.3Z 

112.60 

-  I  57  51.0 

-743.5 

6Z.22 

14  49.9 

54  19.3 

I.       N. 

10 

2  56.05 

X.755 

Z2  Z2  22.37 

115.46 

-  6  52    9.2 

-734.6 

62.08 

X4  55.8 

54  40.8 

I.       N. 

zz 

3  39.14 

I.84X 

12  59  30.96 

iao.64 

-xz  33  48.1 

-678.6 

63.56 

15    3.7 

55  Z0.0 

I.      N. 

Z2 

4  24.73 

1.964 

Z3  49  Z0.79 

128.03 

-Z5  50  40.0 

-399.7 

65.59 

15  14.0 

55  47.5 

L      N. 

13 

5  X3.65 

3.ZI6 

Z4  42  ZO.23 

137.16 

-Z9  28  20.8 

-481.6 

67.99 

15  26.3 

56  32.9 

I.      N. 

M 

6    6.38 

•.378 

15  38  59.55 

X46.93 

-22   956.5 

-318.6 

70.47 

15  40.5 

57  25.x 

I.      N. 

15 

7    2.86 

3.433 

z6  39  34.  z8 

155.58 

-2337    8.4 

—110.3 

72.57 

X5  56.0 

58  21.9 

I.      N. 

16 

8    2.22 

a.5X3 

1743    1.90 

161.04 

-23  33  32.8 

+133.4 

73.83 

16  ZZ.6 

59  19.3 

I.      N. 

17 

9    2.88 

a.5a9 

184748.17 

163.04 

-2Z  49  46.9 

+385.5 

74.01 

z6  26.0 

60  Z2.2 

I.           S. 

1 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON, 

Data 

Mean  Time 

of 

Transit 

Diflf.for 
zHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diflf.for 
xHour 

of 
Long. 

Geocentric 

DeciinaUon 

of 

Centre. 

Diff.for 
zHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passixig 

Meridian. 

Geocentric 

Semi< 
diaxneter. 

Equatorial 
Horixontal 
Parallax. 

sst 

h    m 

m 

h  m    • 

• 

•              m 

• 

• 

*       m 

»       m 

Aug.  17 

9    2.88 

8.599 

184748.Z7 

X63.04 

-2Z  4946.9 

+385.5 

74.01 

z6  26.0 

60  Z2.2 

I.         s. 

z8 

zo    3.09 

a.478 

1952    6.89 

X58.95 

-18  28     Z.7 

616.9 

73.20 

16  37.4 

6053.9 

I.         s. 

19 

II    1.53 

«.389 

20  54  39.77 

153.57 

-1343     7.1 

797.a 

71.85 

z6  44.2 

6z  19.0 

I.         s. 

20 

II  57-73 

3.296 

2Z  54  57.36 

X48.0X 

-  7  59  31.5 

908.4 

70.47 

16  45.4 

6z  23.3 

I.      N. 

21 

12  5Z.92 

S.295 

22  53  14.32 

143.7X 

-  z  46  2Z-9 

945.1 

69-41 

z6  40.7 

6z    6.0 

II.  N. 

«2 

13  44.78 

a.z86 

23  50  zz.oz 

141.34 

+  4  27  13.4 

-K9X2.0 

68.85 

z6  30.8 

6029.7 

11.  N. 

23 

14  37.08 

a.178 

0  46  34.4Z 

X40.87 

ZO  15  Z5.7 

819.3 

68.79 

z6  Z7.Z 

59  39.4 

II.  N. 

24 

15  29.47 

9.191 

143  3.08 

X4X.66 

15  16  3Z.0 

680.3 

69.05 

z6    Z.3 

58  41.4 

II.  N. 

25 

z6  22.28 

a.ao9 

2  39  56.68 

X43.77 

19  15    4.2 

508.1 

69.38 

15  45.0 

57  41.7 

II.  N. 

26 

17  15.41 

a.ai5 

3  37  10.01 

X43.13 

22    0  26.9 

316.7 

69.50 

Z5  29.6 

56  45.1 

II.  N. 

27 

z8    8.39 

a.X94 

4  34  1400 

X4Z.88 

4-23  27  38.0 

+XX9.5 

69-19 

Z5  z6.o 

55  55.0 

II.  N. 

28 

Z9    0.49 

a.i4a 

5  30  24.95 

138.7X 

23  36  55.6 

-70.7 

68.36 

15    4.7 

55  13.5 

II.  N. 

29 

19  50.98 

s.o6a 

6  24  59.28 

Z33.94 

22  33  Z5.2 

-344.0 

67.08 

14  55.9 

54  41.3 

11.      S. 

30 

20  39.37 

X.969 

7  17  27.02 

X38.30 

20  24  54.9 

-393.4 

65.54 

14  49.7 

54  18.5 

II.      S. 

31 

2Z  25.50 

X.876 

8   738.75 

193.75 

Z722    6.8 

—5x6.x 

63.98 

1445.8 

54    4.3 

II.      S. 

Sept  I 

22     9.54 

i«;97 

8  55  45.06 

1x7.97 

+13  35  41-6 

-<Sxx.5 

62.63 

14  44.1 

53  58.0 

II.       S. 

2 

22  51.93 

1.740 

9  42  Z2.Z0 

X14.54 

9  z6  25.6 

-680.4 

6Z.63 

14  44.3 

53  58.5 

II.      S. 

3 

23  33.28 

1.711 

ZO  27  36.40 

X 12.79 

+  4  34  47.4 

-723.4 

6l.Z2 

Z4  46.Z 

54    5.1 

5 

0  Z4.3O 

1.715 

ZZ  Z2  40.93 

XX2.9X 

-  0  z8  54.0 

-740.6 

61.15 

14  49.3 

54  17.0 

6 

0  55.77 

x.74« 

zi  58  Z2.34 

XX5.Q3 

-  5  14    9.2 

-731.0 

6Z.76 

14  53.9 

54  34-0 

7 

z  38.49 

z.8x7 

Z2  44  59.OZ 

IX9.X9 

-  9  59  51.9 

-693.4 

62.94 

X5    0.0 

54  56.2 

I.       N. 

8 

2  23.24 

1.9x8 

13  33  48.40 

X25.23 

-14  23  48.9 

—631.6 

64.62 

15    7.4 

55  23.4 

I.       N. 

9 

3  10.73 

a.043 

Z4  25  22.07 

X32.78 

-z8  12  19.0 

-514.5 

66.68 

15  16.3 

55  56.1 

I.       N. 

zo 

4    1.40 

a.z8o 

Z5  20   7.28 

X4X.0X 

-2Z  zo  II.6 

-368.x 

68.85 

Z5  26.7 

56  34.3 

I.       N. 

zz 

4  55.29 

3.906 

16  z8    5.6Z 

X48.6X 

-23    134.8 

-X82.7 

70.79 

15  38.5 

57  17.6 

I.       N. 

Z2 

5  51.82 

a.307 

Z7  18  43.58 

X54.06 

-23  32    2.7 

+  34.6 

72.14 

15  51.4 

58    5.0 

I.      N. 

13 

6  49.90 

a.433 

18  20  54.29 

156.23 

-22  31  47.8 

267.7 

72.64 

z6    4.6 

58  53.7 

I.            S. 

M 

7  48.16 

2.414 

19  23  16.03 

155.09 

-19  58  55-2 

493.6 

72.32 

16  17.4 

59  40.6 

I.            S. 

15 

8  45.47 

a.  358 

20  24  40.52 

151.71 

-z6    0  59.8 

689.0 

71.44 

t6  28.3 

60  20.6 

I.            S.I 

z6 

9  4126 

3.292 

2Z  24  33.67 

147.74 

-zo  54  21.7 

834.5 

70.38 

z6  35.8 

6048.6 

I.          s. 

17 

10  35.59 

3.339 

22  22  58.75 

144.57 

-  5    I  49-9 

+9x7.0 

6955 

16  39.  z 

61    0.4 

I.          s. 

z8 

iz  28.95 

3.213 

23  20  26.00 

143.0X 

+  z  10    8.0 

931.2 

69.13 

16  37.1 

6053.1 

I.      N. 

19 

12  22.04 

3.2X6 

0  17  36.88 

143.17 

7  Z4  ii.i 

878.1 

69.18 

16  30.0 

6026.8 

II.  N. 

20 

13  15.49 

2.240 

Z  Z5    8.76 

144.63 

12  44  37.4 

764.8 

69-57 

16  18.5 

59  44-8 

II.  N. 

21 

Z4    9.61 

3.270 

2  13  2Z.7Z 

X46.40 

17  19  39-0 

603.5 

70.07 

16    4.Z 

58  51.9 

II.  N. 

22 

15    4.31 

2.285 

312     9.33 

147.31 

+2043  II. 2 

+410.3 

70.35 

15  48.4 

57  53.9 

II.  N. 

23 

15  59.02 

3.268 

4  10  57-44 

X46.32 

2246    7.7 

«)3.7 

70.18 

15  32.7 

56  56.5 

II.  N. 

24 

16  52.87 

2.213 

5    853.57 

142.98 

23  26  39.5 

+      I.O 

69.39 

15  18.5 

56    4.1 

II.  N.     , 

25 

17  44.97 

2.124 

6    5    4-55 

137.68 

22  49  19-9 

-183.8 

68.07 

15    6.4 

55  19.7 

II.  N.  S., 

26 

18  34.70 

2.019 

6  58  53-53 

131.3a 

21    3    5.1 

-34a.7 

66.41 

14  56.9 

5445.1 

II.       S. 

27 

19  21.88 

1.914 

750    8.37 

125.00 

+18  18  56.5 

-473-2 

64.70 

14  50.5 

54  21.2 

II.       S 

28 

20    6.68 

1.824 

839    0.57 

119.57 

14  48  13-3 

-576.0 

63.18 

14  46.8 

54    7.7 

II.       S. 

29 

20  49.60 

1.758 

9  25  59-23 

1x5.60 

zo  41  38.4 

-652.8 

62.02 

14  45-7 

54    3.8 

II.       S.' 

30 

21  31.29 

1.723 

zo  IZ  43.89 

113.45 

6    9  13.5 

-705.3 

61.35 

14  47.0 

54    8.6 

II.       S. 

Oct      I 

22  Z2.50 

X.719 

zo  57    O.Z2 

X13.25 

+  z  20  41.6 

-733.2 

61.23 

14  50.2 

54  20.5 

II.       S. 
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AT  TRANSIT  OF  MOON»S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dat«. 

Mean  Time 

of 

Transit 

Diff.for 
z  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diflffor 
zHoor 

of 
Long. 

Geocentric 

Declination 

of 

Centra. 

DiflF.for 
iHour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Senu- 
dia2neter. 

Bqnatorial 
Horisontal 
Parallax. 

Bright 

U2^8. 

h    m 

m 

h   m    • 

• 

•           • 

m 

• 

• 

f      m 

Oct.    I 

22  Z2.50 

1.719 

10  57    0.12 

113.25 

+  I  204Z.6 

-733.« 

6Z.23 

X4  50.2 

54  20.5 

IL      S. 

2 

22  54.05 

1.749 

11  42  36.08 

115.09 

-  3  33  56.5 

-735.4 

6Z.70 

X4  55.x 

54  38.3 

3 

23  36.73 

1.823 

12  29  20.60 

118.95 

-  8  23  44.0 

-708.4 

62.73 

X5     X.2 

55    0.6 

5 

0  21.32 

Z.908 

13  z8    0.15 

134.63 

-Z2  56  z6.z 

-«48.3 

64.27 

X5    8.2 

55  26.3 

6 

z   8.49 

S.02S 

Z4    9Z4.ZZ 

131.70 

-z6  57  24.0 

-530.8 

66.Z7 

X5  X5.8 

55  54.5 

I.      N. 

7 

1  58.62 

9.Z5a 

15    326.73 

139.34 

-20  zz  33.3 

-413.3 

68.Z8 

X5  24.x 

56  24.7 

I.      N. 

8 

251.69 

•.a67 

z6    036.72 

246.35 

-22  22  49.4 

-a37.a 

69.98 

X5  32.8 

56  56.6 

L       N. 

9 

3  47-15 

«-347 

17    0    9.77 

151.03 

-23  Z7  Z4.4 

-30.9 

71.23 

X5  4X.9 

57  30.x 

I.       N. 

10 

4  43.92 

a.375 

z8    z    Z.49 

253.71 

-22  45  37.7 

+Z89.9 

•7Z.69 

X5  5X.2 

58    4-5 

I-      N.  S. 

zz 

5  40.72 

«.35i 

19    X  55.53 

151.33 

-20  46    3.7 

405.4 

7X.37 

x6   0.7 

5839.x 

I.           S. 

Z2 

6  36.52 

«-a95 

20     X  49.27 

Z47.94 

-Z7  24  33.8 

+596.7 

70.53 

z6   9.6 

59  XI.9 

I.           S. 

13 

7  30.8Z 

3.230 

2Z     0  Z2.54 

144.06 

-X2  53  59.3 

748.8 

69.52 

x6  X7.4 

59  40.6 

L           S. 

M 

8  23.70 

a.  181 

2Z  57  Z0.86 

141.05 

-  7  32    6.5 

851.8 

68.7Z 

z6  23.2 

60    1.8 

I.           S. 

15 

9  X5-7I 

a.159 

22  53  X6.73 

139.78 

-  X  39  56.5 

899.3 

68.32 

z6  26.  z 

60  12.5 

I.           S. 

z6 

zo    7.62 

a.  17a 

23  49  z6.i6 

240.51 

+  4  Z9  2Z.8 

887.0 

68.45 

x6  25.4 

60   9.8 

I.           S. 

17 

iz    0.18 

a.axa 

0  45  54.98 

143.97 

-f  zo    z  38.9 

+814.4 

69.03 

z6  20.6 

59  52.5 

I.       N.  S. 

z8 

n  5392 

a.a67 

I  43  45." 

146.35 

Z5    3  z6.2 

685.0 

69.84 

Z6  Z2.2 

59  21.5 

II.  N. 

19 

12  48.94 

2.314 

2  42  51.75 

249.08 

X9    322.5 

509.1 

70.57 

z6    0.7 

5839.2 

II.  N. 

20 

13  44-75 

3.329 

3  42  4576 

X49.97 

2Z  46  35.5 

303.9 

70.83 

15  47.2 

57  49.8 

II.  N. 

21 

14  40.35 

a.a96 

4  42  27.50 

147.97 

23   522.2 

+  90.5 

70.41 

X5  33.2 

5658.3 

ILN. 

22 

15  34-56 

a.azs 

5  40  45-48 

143.09 

■^23   039.3 

— ZZ0.6 

69.27 

X5  19.8 

56   9.0 

ILN. 

23 

16  26.39 

3.zoa 

6  36  40.67 

136.29 

2Z  4022.3 

-.85.7 

67.6Z 

X5    8.0 

55  25.6 

IL      S. 

24 

17  15.36 

1.980 

7  29  43.49 

xa8.95 

Z9  z6  24.3 

-428.7 

65-73 

X4  58.6 

54  5X.O 

IL      S. 

25 

18    1.50 

Z.869 

8  19  56.16 

222.30 

z6    z  36.3 

-540.3 

63.97 

X4  5X.9 

54  26.7 

IL      S. 

26 

18  45.27 

X.783 

9    745.64 

117.14 

Z2     756.6 

-623.7 

62.54 

14  48.3 

54  13.4 

IL      S. 

1 

27 

19  27.35 

1.730 

9  53  54.20 

113.95 

+  7  45  56.4 

.-^81.4 

6Z.62 

X4  47.7 

54XX.2 

II.      s. 

28 

20    8.59 

1.713 

zo  39  11.94 

223.93 

+  34  59.x 

-718.5 

6Z.28 

Z4  49.9 

54  19-3 

II.      s. 

29 

20  49.88 

1.734 

zz  24  32.67 

1H.19 

-  X  45  5X.2 

-731.5 

6Z.55 

X4  54-6 

5436.4 

II.      s. 

30 

21  32.13 

1.793 

12  zo  5Z.07 

227.73 

-  6  36  49.4 

-718.5 

62.47 

15    1.3 

55    1.0 

II.      s. 

31 

22  16.22 

1.887 

X2  59    0.36 

233.40 

-zz  z6  33.9 

-^4.5 

63.94 

X5    9.4 

55  30.7 

IL      S. 

Nov.  X 

23     2.94 

a.oio 

X3  49  47.54 

130.78 

-Z5  3z  22.2 

—592.8 

65.85 

X5  x8,4 

56    3.7 

2 

23  52-8Z 

2.147 

14  43  44.90 

239.06 

-19    5    6.3 

-468.3 

67.96 

1527.6 

56  37.6 

4 

0  45.94 

3.376 

Z5  40  57.82 

246.80 

-21  40  Z5.6 

"■.300.4 

69-92 

X5  36.5 

57  X0.5 

5 

z  41.77 

a.368 

z6  40  53.26 

252.32 

-23     O3Z.7 

-96.1 

7X.33 

X5  44.8 

57  40.8 

I.      N. 

6 

2  39-" 

a.400 

Z7  42  Z9.76 

254.24 

-22  54  33.9 

+127.2 

7Z.86 

X5  52.x 

58    7.6 

I.      N. 

7 

3  36.46 

«.370 

18  43  46.49 

152.43 

-2Z  Z9  18.4 

+546.4 

7X.49 

X5  58.3 

58  30.5 

I.           S. 

8 

4  32.50 

2.296 

19  43  55-03 

248.02 

-z8  20  53.7 

539-9 

70.46 

x6    3.5 

58  49.5 

I.           S. 

9 

5  26.56 

2.209 

2042    3.9Z 

242.76 

-Z4  Z2  43.2 

693.5 

69.18 

16   7.6 

59    4-6 

I.           S. 

zo 

6  18.65 

3.236 

21  38  Z4.23 

138.35 

-  9  12  Z9.9 

800.3 

68.07 

16  10.5 

59  15.4 

I.           S. 

zz 

7    9.33 

3.094 

22  32  59-84 

235.83 

-  3  39   0.2 

858.1 

67.39 

16  12.2 

59  21.4 

I.           S. 

Z2 

7  59-46 

3.091 

23  27  Z2.66 

135.65 

+  27  23.2 

+«65.4 

67.30 

l6  12.1 

59  21.2 

I.           S. 

13 

849.99 

3.126 

0  2Z  49. Z7 

137-75 

7  46  3X.3 

831.5 

67.77 

16  10.1 

59  13.7 

I.           S. 

14 

9  41-72 

2.188 

z  Z7  37.84 

141.51 

Z2  57  41.2 

725.8 

.  68.66 

z6    5.8 

58  57-8 

I.           S. 

15 

10  35.  zo 

a.  260 

2  15    6.47 

145.83 

Z7  20  33.  z 

582.0 

69.69 

X5  59-0 

58  33.2 

I.           S. 

z6 

IZ  30.07 

a.315 

3  14    9.77 

149.12 

+20  37    2.2 

+396.0 

70.48 

1550.2 

58    0.6 

I.      N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 
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DiflF.for 
zHour 

of 
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Geocentric 

Declination 

of 

Centre. 

DiiLfor 
xHoar 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horixontal 

Parallax. 

Bricht       i 

Umbk 

1 

h    m 

m 

h   m     8 

• 

•     #      « 

m 

• 

*       m 

.       m 

Nov.  i6 

II  30.07 

a.315 

314    9.77 

X49.Z2 

4^0  37     2.2 

•f396.o 

70.48 

15  56.2 

58    0.6 

I.       N 

•    1 

17 

12  25.87 

8.337 

414    3-64 

149.83 

22  34  10.3 

+X87.5 

70.67 

15  39.7 

57  22.3 

II.  N 

.     1 

z8 

13  21.28 

a.  282 

5  13  34-26 

X47.X5 

23     646.2 

-  23.0 

70.05 

15  28.4 

56  40.7 

II.  N 

19 

14  14.99 

a.  187 

6x1  22.27 

X4X.4S 

22  18  13.2 

-8x5.3 

68.68 

15  17.1 

55  59.2 

II. 

S. 

20 

15    6.04 

a.064 

7    6  29.69 

XS4-03 

20  18  40.5 

-376.6 

66.87 

15    6.9 

55  21.6 

II. 

S. 

21 

15  54-04 

1.938 

7  58  34.19 

X26.43 

+17  21  38.0 

-502.8 

64.95 

14  58.4 

54  50.4 

11. 

s. 

22 

16  39.19 

1.829 

8  47  47.29 

119.9X 

13  40  50.6 

-596.0 

63.25 

14  52.2 

54  27.7 

II. 

s. 

23 

17  22.08 

X.75X 

9  34  44.33 

XXS.80 

9  28  34.0 

-66X.1 

62.00 

14  48.9 

54  15.4 

II. 

s. 

«4 

18    3.52 

1.709 

10  20  14.32 

xxft.7X 

4  55  10.8 

—702.2 

61.31 

14  48.4 

54  13.8 

II. 

s. 

25 

i9  44-45 

1.708 

II    5  13.11 

1x8.63 

+  09  43.2 

-73X.5 

61.27 

14  51.X 

54  23.7 

II. 

s. 

26 

19  25.84 

1.748 

II  50  39.72 

IZS.08 

-  4  39    7-8 

-718.7 

61.90 

14  56.7 

54  44.3 

II. 

s. 

27 

20    8.68 

Z.830 

12  37  34.20 

XX9.93 

-  9  21  49.1 

—690.0 

63.18 

15    4.9 

55  14.3 

II. 

s. 

28 

20  53-95 

1.949 

13  26  54.41 

X87.ZX 

-13  46  45.4 

-€28.7 

65.03 

15  15.1 

55  51.8 

II. 

s. 

29 

21  42.46 

t.097 

14  19  29.30 

X36.OO 

-17  39  24.1 

-527.x 

67.28 

15  26.6 

56  34-1 

11. 

s. 

30 

22  34-66 

8.232 

15  15  46.56 

X45.36 

-20  42  12.1 

-378.9 

69.59 

15  38.5 

57  X7.8 

II. 

s. 

Dec    I 

23  30.39 

8.385 

16  15  36.16 

X53.33 

-22  36  19. 1 

-X84.7 

71.51 

15  49.8 

57  59.4 

II.  N 

3 

028.67 

3.459 

17  17  58.55 

X57.8X 

-23    529.6 

+  43.5 

72.59 

15  59.6 

58  35.3 

I.      N 

4 

I  27.81 

a.457 

18  21  13.40 

X57.65 

-22     I  12.6 

V7'7 

72.60 

16    7.2 

59    3.0 

I. 

"s.. 

5 

2  26.04 

a.  387 

19  23  33-39 

153.47 

-1926    7.6 

492.0 

71.65 

16  12.0 

59  20.8 

I. 

SJ 

6 

3  22.11 

3.283 

20  23  43.21 

X47.X8 

-15  33  24.4 

663.8 

70.17 

16  Z4.2 

59  28.7 

L 

s. 

7 

4  15-6X 

••X79 

21  21  18.69 

140.92 

-zo  42  41.6 

47«x.3 

68.67 

16  13.9 

59  27.9 

I. 

s. 

8 

5    6.90 

3.X01 

22  16  40.95 

X36.28 

-  5  15  40.6 

845.0 

67.52 

16  11.8 

59  20.0 

I. 

s. 

9 

5  56.79 

a.063 

23  10  39.00 

X33-99 

+  0  26  33.4 

857.9 

66.95 

16   8.Z 

59    6.6 

I. 

s., 

zo 

6  46.27 

8.068 

0   412.97 

X54.36 

6    421.4 

833.4 

67.00 

16    3.4 

5849.2 

I. 

s. 

II 

7  36.33 

8.X09 

0  58  20.97 

136.73 

II  19  14.2 

743.6 

67.59 

15  57.7 

58  28.4 

I. 

s. 

12 

827.69 

8.174 

X  53  47.48 

X40.^ 

+15  53  3I-I 

•t«ao.8 

68.52 

X5  51.4 

58    4.9 

L 

S.J 

13 

920.67 

8.840 

2  50  51-93 

144.65 

19  30  40.9 

459.x 

69-46 

15  44-2 

57  38.5 

I. 

S.I 

14 

10  15.03 

8.383 

3  49  18.88 

X47.33 

21  56  53.5 

968.x 

70.05 

15  36.2 

57    9-4 

I. 

s. 

15 

II    9.90 

3.380 

4  48  16.82 

X47.05 

23    3  20.0 

+  63.4 

69.96 

15  27.7 

56  38.2 

I. 

S.; 

16 

12    4.06 

8.884 

5  46  31.64 

X43-66 

22  48  2Z.6 

-135.7 

69.IZ 

15  18.9 

56    5-8 

II. 

SJ 
i 

17 

12  56.31 

8.184 

6  42  51.55 

X37.67 

+21  17  47.8 

-3x2.8 

67.62 

15  10.3 

55  34.0 

II. 

sJ 

18 

13  45.87 

8.004 

7  36  29.92 

X30.45 

18  42  58.8 

-456.0 

65.8Z 

15    2.2 

55    4.4 

II. 

s. 

19 

14  32.54 

1.887 

8  27  14.35 

183-39 

15  17  44.6 

-564.4 

64.01 

M  55.4 

54  39.4 

II. 

s. 

20 

15  16.61 

2.790 

9  15  22.41 

X17.56 

II  15  46.1 

-640.4 

62.50 

14  50.3 

54  20.7 

II. 

s. 

ai 

15  58.71 

1.724 

10    I  32.11 

1x3.59 

6  49  10.6 

-688.3 

61.47 

14  47.5 

54  10.5 

IL 

s. 

22 

16  39.67 

Z.696 

10  46  33.11 

XXX.87 

■4-28  17.0 

-7x8.4 

61.04 

14  47-4 

54  10.0 

11. 

s. 

23 

17  20.42 

1.707 

II  31  21.28 

1x3.56 

-  2  37  52.6 

-7x4.8 

61.26 

14  50.1 

54  20.1 

IL 

s. 

24 

18    1.94 

f.760 

12  16  55.96 

XX5.76 

-  7  20  35.7 

-694.8 

62.16 

14  55.9 

54  41.4 

II. 

S.i 

25 

18  45.25 

1.855 

13    4  17-82 

X3X.48 

-II  50  17.9 

-648.8 

63-70 

15    4.7 

55  13.5 

II. 

s. 

26 

19  31.30 

X.988 

13  54  25.22 

139.49 

-15  55  19.7 

-570.8 

65-79 

15  16.0 

55  55-2 

II. 

s. 

27 

20  20.91 

8.Z48 

1448    6.23 

X39.X8 

-19  20  59.8 

-450.7 

68.21 

15  29.5 

56  44-5 

II. 

s. 

28 

21  14-45 

3.3X8 

15  45  44.29 

X48.9S 

-21  49  36.7 

-884.4 

70.59 

15  43.9 

57  37.7 

II. 

s. 

29 

22  11.61 

3.444 

1647    0.05 

X56.86 

-23    227.8 

-73.3 

72.46 

15  58.4 

58  30.8 

II. 

S- 

30 

23  11.20 

3.509 

17  50  41-33 

160.78 

-22  44  20*5 

+X66.5 

73.35 

16  11.3  • 

59  18.3 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par, 

Semi- 
diam. 

1 
S.T.of , 
Sem. 
Pass. 

Mer. 

h    m 

h    m     t 

e       »       m 

• 

m 

s 

h    m 

h    m    a 

•      1      m 

m 

m 

s 

Jan.  o 

22  40. 1 

17  24  22.09 

-20  13  36.9 

II.O 

4-3 

0.30 

Feb.15 

23  43.6 

2Z  29  25.78 

-17   2  45-7 

6.4 

2.4 

0.17 

I 

22  36.6 

17  24  51.90 

201949.3 

10.7 

4.2 

0.29 

16 

23  46.4 

2Z  36  Z4.37 

z6  30  34.2 

6.4 

2.4 

0.17 

2 

22  33.7 

17  25  56.29 

20  27  22.9 

10.5 

4.0 

0.28 

17 

23493 

2Z43    3.88 

15  56  57.9 

6.4 

2.4 

0.17 

3 

22  31.4 

17  27  32.42 

2036    2.8 

10.2 

3.9 

0.28 

z8 

23  52.2 

2z  49  54-30 

z5  2z  56.9 

6.4 

2.4 

0.Z7 

4 

22  29.5 

17  29  37-49 

204534.7 

9.9 

3.8 

0.27 

19 

2355.1 

2Z  56  45.64 

14  45  31.4 

6.4 

2.4 

0.17 

5 

22  28.X 

1732    8.84 

-20  55  45.0 

9.7 

3.7 

0.26 

20 

23  58.0 

22    3  37-88 

-14   741.7 

6.4 

2.4 

0.17 

6 

2227.1 

1735    3-97 

21    621.2 

9.5 

3.6 

0.26 

22 

0     I.O 

22  10  31.02 

Z3  28  28.4 

6.4 

2.4 

0.16 

7 

22  26.5 

17  38  20.60 

21  17  11.7 

9-3 

3.5 

0.25 

23 

0    3.9 

22  17  25.07 

124751.9 

6.4 

2.4 

0.16 

8 

22  26.2 

17  41  56.64 

21  28    6.1 

9.2 

3.4 

0.25 

24 

0   6.9 

22  24  20.02 

X2     552.9 

6.4 

2.4 

0.16 

9 

2226.X 

17  45  50.20 

21  38  54-9 

9.0 

3.4 

0.24 

25 

0   9.8 

22  31  15.85 

zi  2232.5 

6.4 

2.4 

0.16 

xo 

22  26.3 

174959.56 

-214929.5 

8.8 

3.3 

0.24 

26 

0  12.9 

22  38  12.51 

-Z03752.Z 

6.5 

2.5 

0.16 

IZ 

22  26.7 

175423.19 

215942.3 

8.7 

3.3 

0.24 

27 

015.8 

2245     9.97 

95153.3 

6-5 

2.5 

0.16 

12 

22  27.4 

17  58  59-74 

22   926.5 

8.5 

3.2 

0.23 

28 

018.8 

22  52     8.13 

9   438.1 

6.5 

2.5 

0.16 

X3 

22  28.3 

18    347.98 

22  18  36.1 

8.4 

3-2 

0.23 

Mar.  I 

02Z.9 

2259     6.90 

816   8.8 

6.5 

2.5 

0.17 

M 

22  29.3 

18   846.82 

22  27   6.3 

8.2 

3.1 

0.22 

2 

024.9 

23   6   6.13 

7  26  28.7 

6.6 

2.5 

0.17 

15 

22  30.5 

18  13  55.27 

-22  34  52.X 

8.1 

3-1 

0.22 

3 

027.9 

2313   5-6z 

-  6  35  41.4 

6.6 

2.5 

0.17 

z6 

22  31.8 

18  19  12.46 

22  41  49.0 

8.0 

3.0 

0.22 

4 

031.0 

2320   5.07 

5  43  51-0 

6.7 

2.6 

O.Z7 

17 

22  33-3 

18  24  37.63 

224753.2 

7.9 

3.0 

0.2Z 

5 

034.0 

2327   4.28 

451    3.0 

6.7 

2.6 

0.Z7 

z8 

22  34-9 

18  30  10.07 

2253    1.5 

7.8 

2.9 

0.2Z 

6 

037.0 

2334   2.75 

3  57  23.3 

6.8 

2.6 

0.17 

19 

22  36.6 

183549.13 

22  57  XI.O 

7.7 

2.9 

0.21 

7 

040.0 

23  4Z    0.00 

3   259.Z 

6.8 

2.6 

0.Z7 

20 

22  38.4 

18  4X  34-24 

-23   0  18.9 

7-5 

2.8 

0.20 

8 

043.0 

23  47  55-47 

-  2   758.6 

6.9 

2.6 

0.17 

2Z 

22  40.3 

18  47  24.89 

23   2  22.8 

7.4 

2.8 

0.20 

9 

046.0 

23  54  48.42 

X  Z2  3Z.2 

7.0 

2.7 

0.18 

22 

22  42.3 

18  53  20.65 

23    320.6 

7-3 

2.8 

0.20 

10 

048.9 

0   z  38.07 

-  0  z6  47.8 

7.1 

2.7 

0.18 

23 

22  44-3 

185921.09 

23    310.3 

7-3 

2.7 

0.20 

zz 

051.7 

0  823.46 

+  039    O.Z 

7.2 

2.7 

D.18 

24 

2246.5 

19   525.83 

23    I  50.0 

7.2 

2.7 

0.20 

Z2 

054.4 

OZ5    3.52 

I  34  39.5 

7.3 

2.7 

0.18 

25 

22  48.7 

19  II  34.50 

-22  59  18.3 

7.1 

2.7 

0.20 

13 

056.9 

0  2Z  37.03 

+  22956.0 

7.4 

2.8 

0.19 

26 

22  51.0 

19  17  46.80 

22  55  33.8 

7.0 

2.7 

0.19 

M 

059.4 

028     2.71 

3  24  34-4 

7.6 

2.8 

0.19 

27 

22  53.3 

1924   2.43 

22  50  34.9 

7.0 

2.7 

0.19 

15 

I    1.8 

03419.16 

4  18  19.4 

7.7 

2.9 

0.19 

28 

22  55.6 

19  30  21.13 

22  44  20.6 

6.9 

2.6 

0.19 

z6 

z    4.0 

0  40  24.85 

5  10  54.6 

7.9 

2.9 

0.20 

29 

22  58.0 

19  36  42.68 

22  36  49-9 

6.9 

2.6 

0.19 

17 

z   6.0 

0  46  18.25 

6   2    3.5 

8.1 

3.0 

0.20 

30 

23    0.4 

1943   6.84 

-2228    1.6 

6.8 

2.6 

0.19 

z8 

z    7.7 

0  51  57.79 

+  6  5Z  29.4 

8.3 

3-x 

0.21 

31 

23     2.9 

194933.38 

22  17  55.0 

6.8 

2.6 

0.19 

19 

z   9.Z 

0  57  21.89 

7  38  56.5 

8.5 

3.2 

0.21 

Feb.  I 

23   5-5 

1956   2.15 

22   629.3 

6.7 

2.6 

0.19 

20 

Z  Z0.2 

z    228.98 

824   9.7 

8.8 

3.3 

0.22 

2 

23   8.X 

20   232.98 

215343.7 

6.7 

2.5 

0.18 

21 

z  zz.z 

z   717.59 

9   654.4 

9.0 

3.4 

0.22 

3 

23  10.7 

20   9    5.69 

21  39  37.4 

6.7 

2.5 

0.18 

22 

z  ZZ.6 

z  xz  46.3Z 

94657.3 

9.2 

3.5 

0.23 

4 

23  13-3 

20  1540.16 

-21  24  X0.0 

6.6 

2.5 

0.18 

23 

X  ZX.8 

z  Z5  53.83 

+1024   6.Z 

9.5 

3.6 

0.23 

5 

23  16.0 

20  22  16.22 

21    720.8 

6.6 

2.5 

0.18 

24 

I  ZZ.6 

z  Z9  38.93 

Z058   9.6 

9.8 

3-7 

0.24 

6 

23  18.6 

20  28  53.77 

2049   9.3 

6.6 

2.5 

0.18 

25 

Z  ZI.Z 

z  23   0.60 

zz  28  57.9 

10.  z 

3-8 

0.25 

7 

23  21.3 

20  35  32.72 

20  29  35.2 

6.6 

2.5 

0.18 

26 

Z  ZO.Z 

z  25  57.95 

IZ  5622.Z 

Z0.4 

3.9 

0.26 

8 

23  24.0 

20  42  12.99 

20   838.2 

6.5 

2.4 

0.17 

27 

z   8.7 

z  28  30.27 

12  20  14.6 

Z0.7 

4.0 

0.27 

9 

23  26.8 

204854.49 

-19  46  17.5 

6.5 

2.4 

0.17 

28 

z   6.9 

z  30  36.98 

+12  40  28.2 

ZI.O 

4.1 

0.28 

xo 

23  29.5 

2«o55  37" 

19  22  33.0 

6.5 

2.4 

0.17 

29 

z    4.6 

z  32  Z7.78 

12  56  57.8 

ZZ.4 

4-2 

0.29 

XI 

23  32.3 

21     2  20.83 

18  57  24.4 

6.5 

2.4 

0.17 

30 

z    Z.9 

1  33  32.58 

13    938.5 

ZI.7 

4.3 

0.30 

12 

2335.1 

2X     9     5.61 

18  30  5X.6 

6.4 

2.4 

0.17 

31 

058.8 

I  3421.52 

13  z8  27.2 

Z2.Z 

4-5 

0.31 

13 

23  37-9 

21  15  5X.38 

18    2  54-4 

6.4 

2.4 

0.17 

32 

055.3 

13445.00 

13  23  22.1 

Z2.4 

4.6 

0.32 

14 

23  40.7 

21  22  38.12 

-17  33  32.4 

6.4 

2.4 

0.17 

33 

051.3 

13443.76 

+13  24  22.8 

Z2.7 

4.7 

0.33 

15 

23  43-6 

212925.78-17     245.7 

6.4 

2.4 

0.17 

34 

047.0 

I  34  Z8.77 

+Z3213Z.2 

13.0 

4-9 

0.34 

394 
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FOR  TRANSIT  AT  WASHINGTON. 

i 

Data 

Mean 

Time 

of 

TranaU. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pasa 
Mer. 

Dmia 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m    8 

0        •       m 

- 

t* 

8 

h    m 

h    m    8 

•     »     « 

m 

• 

8 

Apr.  I 

0  55-3 

13445.001+132322.1 

12.4 

4.6 

0.32 

Mayi6 

22  22.2 

2    2  39.31J+  9  "  36.2 

9.3 

3-5 

0,24 

2 

051.3 

I  34  43.76 

Z3  24  22.8 

12.7 

4-7 

0.33 

17 

22  23.3 

2    738.84      942    1.7 

9.1 

3.5 

0.23 

3 

047.0 

I  34  18.77 

Z32Z31.2 

13.0 

4.9 

0.34 

18 

22  24.5 

21248.18     ZOZ329.3 

9.0 

3.4   0.23 

4 

042.3 

I  33  31.34 

Z3  Z4  51.1 

13.4 

5.0 

0.34 

19 

22  25.8 

218   7.38,   ZO  45  54.5 

8.8 

3.4  0.22 

5 

0  37-2 

13223." 

13   429.1 

13.7 

5.2 

0.35 

20 

22  27.3 

22336.54'  IX  19  12.5 

8.7 

3.3 

0.22 

6 

031.7 

z  30  56.04+12  50  34.6 

14.0 

5.3 

0.36 

21 

22  29.0 

229  15.79+11  53  18.8 

8.6 

3-2 

0.22 

7 

026.0 

Z29i2.39|   Z2  33  20.0 

14.2 

5.4 

0.37 

22 

22  30.9 

235    5.27 

1228    8.9 

8.4 

3.2 

0.22 

8 

020.2 

z  27  14.60 

12  13    0.6 

14.5 

5.5 

0.37 

23 

22  33.0 

241     5.21 

13    3  37-5 

8.3 

3.1 

0.2Z 

9 

014.2 

125    5-47 

114955.4 

14.7 

5.5 

0.38 

24 

22  35.2 

2  47  15.81 

13  39  39.4 

8.1 

3.1 

0.2Z 

zo 

0    8.0 

z  22  47.85 

11  24  25.8 

14.9 

5.6 

0.38 

25 

22  37.6 

2  53  37.25 

Z416   9.3 

8.0 

3.0 

0.2Z    1 

11 

0   Z.7 

z  20  24.71 

+10  56  55.9 

15.1 

5.7 

0.39 

26 

22  40.2 

3   0   9.79+1453    M 

7.9 

3-0 

0.21 

IZ 

23  55-3 

z  Z7  59.06    zo  27  52.2 

15.2 

5.7 

0.39 

27 

22  43.0 

3   653.71 

1530   8.9 

7.7 

2.9 

0.2X 

12    2349.0 

ZZ5  33.84     95742.3 

15.3 

5.7 

0.39 

28 

22  46.0 

31349.21 

z6   725.0 

7.6 

2.9 

0.20 

13;  23  42.7 

ZZ3Z1.87     92653.6 

15.3 

5.8 

0.39 

29 

22  49.2 

32056.53    164442.5 

7-5 

2.8  0.20 

Ml  23  36.5 

zzo  55.80     85554.6  Z5.4 

5.8 

0.39 

30 

22  52.5 

3  28z5.9il   172153.6 

7.4 

2.8  0.20 

15  2330.4 

z    848.04+  8  25  Z2.8 

15.4 

5.8 

0.39 

31 

2256.1 

3  35  47.49+17  58  49.6 

7.3 

2.8 

0.20 

z6  2324,5 

z    650.70      7  55  131 

15.3 

5.7 

0.39 

June  1 

22  59.9 

34331.40    183521.3 

7.2 

2.7 

0.20 

17  2318.8 

X    5   5.63!     72619.2 

15.3 

5-7 

0.38 

2 

23     3.9 

3  51  27.66 

19  11  18.6 

7.1 

2.7 

0.19 

18  23  13.4 

X    3  34-35 

6  58  51.6 

15.2 

5.7 

0.38 

3 

23    8.1 

3  59  36.23 

19  46  30.9 

7.1 

2.7 

0.19 

19 

23   8.2 

1    2  18.10 

633   8.5 

15.0 

5.6 

0.38 

4 

23  12.4 

4    756.93    202047.1 

7.0 

2.6 

CXI9 

20|  23     3.3 

z    z  17.80+  6   925.2 

14.8 

5.6 

0.38 

5 

23  17.0 

41629.50+205355.2 

7.0 

2.6 

0.19 

2lj  22  58.6 

z    034.10      547540 

14.6 

5.5 

0.37 

6 

2321.8 

42513.43;   212542.8 

6.9 

2.6 

0.19 

22.  22  54-2 

z   0   7.40 

5  28  43.7 

14.4 

5.4 

0.37 

7 

23  26.8 

434   8.19.   2Z  55  58.5 

6.9 

2.5  0.18 

23'  22  50.1 

0  59  57.94 

512    1.4 

14.2 

5.4 

0.36 

8 

23  31.9 

44312.94    222428.6 

6.9 

2.5I  o-z8 

24    22  46.3 

I    0   5.72 

45751.7  14.0 

5.3 

0.36 

9 

23  37.2 

45226.71'   2251    1.5 

6.8 

2.5!  o.z8 

251  22  42.8 

I    030.591+  44617.0'  13.8 

5.2 

0.35 

10 

23  42.6 

5    148.36+231525.5 

6.8 

2.5'  o.z8 

26    22  39.5 

z    z  Z2.3i|     4  37  i7.8<  13.6 

5-1 

0.34 

ZI 

2348.1 

5  zz  Z6.56    23  37  30.0 

6.8 

2.5  0.18 

27    2236.5 

1    2  10.52      43053.6  13.3 

5.0 

0.34 

12 

23  53-7 

52049.91    2357    5.4 

6.7 

2.5  0.18 

281  22  33-8 

z    324.79,     427   2.4 

13.1 

4-9 

0.33 

13 

23  59-3 

53026.861   2414    3.4 

6.7 

2.5  0.18 

29    22  31.4 

I   454.63I     42541.5 

12.8 

4.9 

0.33 

15 

0   5.0 

5  40   5.80I  24  28  18.  z 

6.7 

2.5'  o.z8 

30    2229.2 

I    6  39.53  +  4  26  47.0 

12.6 

4.8 

0.32 

z6 

0Z0.7 

54945.041+243944.8 

6.7 

2.5 

0.18 

May  I 

22  27.2 

z    838.99 

4  30  14.9 

12.4 

4.7 

0.32 

17 

0  16.4 

55922.98    24482Z.Z 

6.7 

2.5 

0.18 

2 

22  25.5 

z  1052.52 

436   0.8 

12.1 

4.6 

O.3Z 

18 

022.0 

6   858.08    2454   6.1 

6.8 

2.5 

0.19 

3 

22  24.0 

z  Z3  19.56 

44359.9 

11.9 

4.5 

0.30 

19 

027.6 

6  18  28.84 

2457   0.8 

6.8 

2.5 

0.19 

4 

22  22.8 

z  Z5  59.62 

4  54   6.3 

11.7 

4-4 

0.30 

20 

0  33-I 

6  27  53.90 

2457   7.8 

6.8 

2.6 

0.19 

5 

22  2Z.8 

zz8  52.23+  5   615,9  II. 5 

4.3 

0.29 

21 

038.4 

6  37  12.05 

+24  54  31-4 

6.9 

2.6  0.19 

6 

22  21.0 

I  21  56.95 

52023.2  11. 3 

4.2 

0.28 

22 

043.6 

6  46  22.20 

24  49  16.8 

6.9 

2.6  0.19 

7 

22  20.3 

I  25  13.37 

53623.2 

Il.O 

4.1 

0.28 

23 

048.7 

65523.41 

24  41  30.4 

6.9 

2.6;  0.19 

8 

22  19.8 

z  2841.Z1 

5  54  10.9 

10.8 

4.0 

0.27 

24 

053.6 

7   414.90 

24  31  19.3 

7.0 

2.6 

0.19 

9 

22  19.5 

I  32  19.86 

6  1341.4I  10.6 

4.0 

0.27 

25 

058.3 

7  12  56.05 

24  18  50.9 

7.0 

2.6 

O.Z9 

zo 

22  19.4 

z  36  9.31 

+  6  34  49.8 

10.4 

3-9 

0.26 

26 

1    2.9 

7  21  26.32 

+24    413.3 

7.1 

2.7 

O.Z9 

ZI 

22  19.5 

140  9.21 

65731.3 

10.2 

3.9 

0.26 

27 

1    7.2 

7  29  45.33 

23  47  34.5 

7.x 

2.7 

0.20 

Z2 

22  19.7 

I  44  19.33 

72Z4Z.3 

10.0 

3-8 

0.25 

28 

111.4 

73752.781   2329    2.4 

7.2 

2.7  0.20   1 

13 

22  20.1 

z  48  39.50 

74715.3 

9.8 

3.7 

0.25 

29 

115.3 

7  45  48.46 

23    845.2 

7.3 

2.7 

0.20 

M 

22  20.6 

Z53   9.61 

814   8.6 

9.6 

3.7 

0.24 

30 

1 19.2 

7  53  32.24 

22465Z.Z 

7.4 

2.8 

0.20 

15  222Z.3 

I  57  49-57  +  8  42  17.0 

9.5 

3.6 

0.24 

31 

1  22.7 

8    z    4.05+22^327.8 

7.5 

2.8 

0.20 

z6i  22  22.2 

2   2  39.31+  9  iz  36.2 

9-3 

3.5 

0.24 

32 

126.0 

8   8  23.86:+2Z  58  43.1 

7.6 

«-9 

aao 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

1 

S.T.of 
Sem.  , 
Pass.  1 
Mer. 

h    m 

h    m    s 

•     *     » 

m 

• 

s 

h    m 

h    m     s 

•     »     - 

m 

• 

s 

July  I 

122.7 

8    I    4.05 

+22  23  27.8 

7.5 

2.8  0.20 

Aug.  16 

0  16.2 

9  55  44-34 

+  73521.6 

14.4 

5.5 

0.37 

2 

X  26.0 

8   823.86 

2158431 

7.6 

2.9    0.20 

17 

0    9.2 

9  52  37-76 

7  56  56.5 

14.3 

5.5 

0.36 

3 

X29-3 

8  15  31.70 

21  32  43.9 

7.7 

2.9 

0.21 

18 

0    2.1 

94930.16 

8  2026.1 

14-3 

5-4 

0.36 

4 

X  32.2 

8  22  27.62 

21    5  37-4 

7.8 

3.0 

0.21 

x8 

2355.1 

94625.12 

8  45  28.7 

14.3 

5.4 

0.36 

5 

X35.0 

8  29  11.68 

20  37  30.6 

7-9 

3.0 

0.2X 

X9 

23  48.2 

9  43  26.51 

9x140.3 

14.1 

5.4 

0.35 

6 

137.7 

8  35  43.95 

+20   830.1 

8.0 

3.0 

0.2  X 

20 

2341.5 

94038.13 

+  9  38  35.4 

13.9 

5.3 

0.35 

7 

I  40.1 

842   4.52 

19  38  42.2 

8.1 

3.1 

0.21 

21 

23  34.9 

938    3.75 

10   547.7 

13.7 

5.2 

0.35 

8 

142.2 

8  48  13.45 

19   8  X3.0 

8.3 

3.1 

0.22 

22 

23  28.7 

9  35  46.93 

10  32  50.0 

13.5 

5.1 

0.34 

9 

144.2 

8  54  10.85 

1837   8.4 

8.4 

3.2 

0.22 

23 

23  22.9 

9  33  51.01 

105915.9 

13.2 

5.0 

0.34 

zo 

Z46.1 

8  59  56.79 

18    534.2 

8.5 

3.2 

0.22 

24 

23  17.5 

9  32  19.04 

11  24  39.6 

12.9 

4-9 

0.33 

XI 

147.7 

9    531.29 

+X7  33  36.0 

8.6 

3.2 

0.22 

25 

23  X2.5 

93113.55 

+11  48  37.4 

12.6 

4.8 

0.33 

12 

X49.1 

9  10  54.39 

17    I  19.3 

8.8 

3-3 

0.23 

26 

23  7.9 

9  30  36.70 

12  10  47.0 

12.3 

4.6 

0.32 

13 

150.4 

9 16   6.13 

162849.4 

8.9 

3.3 

0.23 

27 

23  3.9 

93030.21 

12  30  48.2 

12.0 

4.5 

0.31 

M 

151-4 

921    6.50 

155611.3 

9.1 

3.4 

0.23 

28 

23  0.4 

9  30  55.29 

12  48  22.7 

11.7 

4.4 

0.30 

15 

X52.3 

92555.49 

15.2330.5 

9.2 

3.4 

0.24 

29 

22  57.4 

9  31  52.66 

13     315.0 

XX.4 

4.3 

0.29 

z6 

X53.0 

9  30  33.01 

+14  50  52.x 

9.4 

3.5 

0.24 

30 

22  54.9 

9  33  22.60 

+131511.5 

Il.O 

4.2 

0.28 

17 

153.5 

9  34  59.00 

14  18  21.2 

9.5 

3.5 

0.25 

31 

22  53.0 

9  35  24.92 

1324    0.4 

10.7 

4.0 

0.28 

x8 

X53.8 

9  39  13.37 

1346   2.9 

9-7 

3.6 

0:25 

Sept.  I 

22  51.7 

93759.14 

13  29  32.2 

10.3 

3.9 

0.27 

19 

153.9 

94315.96 

13  14    2.5 

9.8 

3.6 

0.26 

2 

22  50.9 

941    4-26 

13  31  39-4 

Z0.0 

3.8 

0.26 

20 

X53.8 

9  47   6.58 

12  42  25.3 

10.0 

3.7 

0.26 

3 

22  50.5 

94438.91 

133017.1 

9.7 

3.7 

0.25 

22 

X53.5 

9  50  45.00 

4-12  II  16.8 

10.2 

3.8 

0.26 

4 

22  50.5 

9  48  41.55 +13  25  21.8 

9.4 

3.6 

0.24 

22 

153.0 

95411.00 

II  40  42.6 

10.3 

3.9 

0.27 

5 

22  51.0 

9  53  10.39 

13  16  52.9 

9.2 

3.5 

0.24 

23 

152.3 

9  57  24.28 

II  1048.3 

10.5 

3.9 

0.27 

6 

22  52.0 

958    3.30 

X3   451.9 

8.9 

3.4 

0.23 

24 

I  51.3 

10   024.54 

10  41  39.7 

10.7 

4.0 

0.28 

7 

22  53.3 

10   3  18.05 

12  49  22.0 

8.6 

3.3 

0.22  '' 

as 

150.1 

10   3  ".41 

10  13  23.1 

10.9 

4.1 

0.28 

8 

22  54.9 

10   8  52.26 

12  30  28.9 

8.4 

3.2 

0.22 

26 

148.7 

10    544.50 

+  9  46    5.0 

ii.i 

4.2 

0.28 

9 

22  56.8 

101443.57 

+12   820.7 

8.2 

31 

0.21 

27 

147.1 

10  8   3.39 

9  19  52.1 

11.3 

4-3 

0.29 

10 

22  58.9 

102049.57 

II  43   6.6 

8.0 

3.1 

0.21 

28 

145.3 

ID  10    7.62 

8  54  51.1 

11.5 

4.3 

0.29 

XI 

23     1.3 

1027   7.90 

II  14  58.3 

7.9 

3.0 

0.20 

29 

X43.2 

10  IX  56.68 

83X    9-5 

11.7 

4-4 

0.30 

12 

23    3-9 

xo  33  36.32 

1044   7.5 

7.7 

2.9 

0.20 

30 

X40.8 

10  13  30.07 

8   854.9 

II.9 

4.5 

0.30 

13 

23   6.6 

10  40  12.76 

10  10  47.7 

7.6 

2.8 

0.20 

31 

I  38.1 

10  14  47.28 

+  74815.2 

12. 1 

4.6 

0.31 

14 

23   9.3 

104655.27 

+  9  35  12.6 

7.4 

2.8 

0.19 

Aug.! 

135.2 

10  15  47.79 

7  29  18.6 

12.3 

4-7 

0.31 

15 

23  12.1 

105342.16 

8  57  36.3 

7.3 

2.7 

0.19 

2 

132.0 

10  1631.09 

7  12  13.5 

12.5 

4.8 

0.32 

16 

23  15.0 

11    031.91 

8  18  12.4 

7-1 

2.6 

0.18 

3 

128.5 

10  16  56.67 

657    8.6 

12.7 

4.8 

0.32 

17 

23  17.9 

II    723.17 

7  37  14.4 

7.0 

2.6 

0.18 

4 

124.7 

10  17    4.II 

644  12.6 

12.9 

4-9 

0.33 

18 

23  20.8 

11  14  14.82 

65455.1 

6.9 

2.6 

0.18 

5 

I  20.5 

10  16  53.04 

+  6  33  34-2 

13.1 

5.0 

0.33 

19 

23  23.7 

II  21    5.97 

+  611  26.7 

6.8 

2.5 

0.17 

6 

I  16. 1 

10  1623.20 

625  21.8 

13.3 

5.0 

0.34 

20 

23  26.6 

112755.87 

527   0.5 

6.7 

2.5 

0.17 

7 

XIX.4 

10  15  34.45 

6  19  43.2 

13.5 

5-1 

0.34 

21 

23  29.4 

113443.94 

4  41  47.0 

6.6 

2.5 

0.17 

8 

I    6.3 

10  14  26.89 

6  16  45.8 

13.7 

5.1 

0.35 

22 

23  32.3 

II  41  29.74 

3  55  55.7 

6.6 

2.5 

0.17 

9 

X   0.9 

10  13     0.77 

6  16  35.6 

13.9 

5.2 

0.35 

23 

2335.1 

II  48  12.87 

3   935.3 

6.5 

2.5 

0.17 

xo 

0553 

10  II  16.581+  6  19  17.4 

14. 1 

5.2 

0.35 

24 

23  37-8 

II  54  53.11 

+  2  22  53.7 

6.5 

2.4 

0.16 

II 

049.4 

10  915.15 

6  24  54.0 

14.2 

5.3 

0.36 

25 

23  40.4 

12    I  30.34 

1  35  57-9 

6.5 

2.4 

0.16 

12 

043.2 

10   657.71 

6  33  25.9 

14.3 

5-4 

0.36 

•     26 

23  43.0 

12   8    4.48 

04854-3 

6.4 

2.4 

0.16 

13 

036.7 

10   425.78 

64451.4 

14.4 

5.4 

0.37 

27 

23  45.6 

12  14  35-48 

+  0    I  48.7 

6.4 

2.4 

0.16 

•     14 

030.0 

10    141.27 

659    5.4 

14.4 

5-5 

0.37 

28 

2348.1 

12  21    3.37 

-04513.8 

6.4 

2.4 

0.16 

15 

023.1 

95846.54 

+  7  15  59.5 

14.4 

5.5 

0.37 

29  23  50.6 

12  27  28.23 

-  I  32   9.0 

6.4 

2.4 

0.16 

x6 

0  16.2 

9  55  44-34 

+  7  35  21.6 

14.4 

5-5 

0.37 

301  23  53.0 

123350.15 

-  2  18  52.7 

6.4 

2.4 

0.16 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.o£ 
Sein. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecUnation 

at 

Transit 

Hor, 
Par. 

1          I.T.f 
Semi-   Sem. 
diam.    Pass. 
|Mer. 

h    m 

h    m    8 

•        »       m 

« 

m 

s 

h    m 

h    m    a 

•       t      m 

m 

s 

Oct.  I 

23  55-4 

12  40    9.24 

-  3    521.0 

6.3 

2.4 

o.]6 

N0V.X7 

X  l8.2|  17    4  29.81 

-2525    8.5 

8.9 

3.3;  0.25 

2 

23  57.7 

12  46  25.65 

3  51  30.8 

6.3 

2.4 

0.16 

18 

I  18.2    17    8  31.09 

2527    8.7 

9.1 

3.4    0.26 

4 

0    0.0 

12  52  39.52 

4  37  19.2 

6.3 

2.3 

0.16 

19 

I  17.9    17  12  13.31 

252730.1 

9.3 

3.5    0-26 

5 

0    2.2 

12  58  51.00 

5  22  43.7 

6.3 

2.3 

0.16 

20 

I  17.3    171533.84 

25  26  10. 1 

9.6 

3.6 

0.27 

6 

0    4.4 

13     5    0.26 

6   742.0 

6.2 

2.3 

0.16 

21 

I  16.4    17  18  29.84 

2523    5-9 

9.8 

3.7 

0.27 

7 

0   6.6 

13  n    7.45-  65211.7 

6.2 

2.3 

0.16 

22 

X  i5.o|  17  20  58.18-25  x8  14.9 

10.0 

3.8 

0.28 

8 

0    8.7 

13  17  12.76,     7  36  10.8 

6.2 

2.3 

0.16 

23 

X  13.0 

17  22  55.581    25  II  33.9'  10.3 

3.9 

0.29 

9 

0  10.8 

132316.35 

8  19  37.6 

6.2 

2.3 

0.16 

24 

X  10.4 

17  24  18.72 

25    259.5 

10.5 

4.0 

0.29 

xo 

0  X2.9 

13  29  18.36 

9   2  30.6 

6.3 

2.4 

0.16 

25 

I    7.2 

1725    4.18 

24  52  28.3 

10.8 

4-1 

0.30 

II 

015.0 

13  35  18.95 

9  44  47-9 

6.3 

2.4 

0.16 

26 

I    3.3 

1725    8.76 

24  39  56.5 

ii.i 

4-2 

0.30 

12 

0  17.0 

13  41  18.28 

—10  26  28.0 

6.3 

2.4 

0.16 

27 

058.7 

17  24  29.65 

-24  25  20.2 

11.4 

4-3   0.31 

13 

0  19.0 

13  47  16.49 

II    729.8 

6.3 

2.4 

o.i6" 

28 

053.4 

1723    4.73 

24   836.1 

11.6 

4.4'  0.32 

14 

021.0 

13  53  13.73 

n  47  51.7 

6.3 

2.4 

0.16 

29 

047.3 

17  20  52.93 

234942.5 

11.9 

4-5 

0.33 

X5 

023.0 

1359x0.15 

12  27  32.6 

6.4 

2.4 

0.16 

30 

040.4 

17  17  54-63 

23  28  40.4 

12.2 

4.6 

0.33 

i6 

025.0 

14    5    5-86 

13     631.1 

6.4 

2.4 

0.16 

Dec.  I 

032.8 

17x411.93 

23   5  34-6 

12.5 

4-7 

0.34 

17 

027.0 

14x1   0.96-13  44  46.1 

6.4 

2.4 

0.16 

2 

024.5 

17    949.03 

-22  40  35-5 

X2.7 

4.8 

0.35 

X8 

029.0 

14  16  55.56 

14  22  16.4 

6.4 

2.4 

0.16 

3 

0  15.6 

17    452.29 

22x4    1.4 

12.8 

4.8 

0-35 

19 

030.9 

14  22  49.76 

1459     0.8 

6.4 

2-4 

0.16 

4 

0   6.3 

16  59  30.20 

2X  46  18.2 

12.9 

4.8;  0.36 

20 

032.9 

14  28  43.66 

15  34  58.1 

6.5 

2.4 

0.17 

4 

23  56.8 

16  53  52.91 

2X  X8     X.2 

13.0 

4-9,  0.36 

21 

034.8 

14  34  37-31 

16  10  6.9 

6.5 

2.4 

0.17 

5 

23  47-2 

1648  11.54 

20  49  52.0 

13.0 

4.9  0*35 

22 

036.7 

144030.76 

-1644  26.1 

6.5 

2.4 

0.17 

6 

23  37.7 

16  42  37.47 

-20  22  37.2 

X2.9 

4-9 

0.35 

23 

038.7 

14  46  24.06 

17 17  54.4 

6.5 

2.5 

0.17 

7 

23  28.5 

16  37  21.44 

1957     3.8 

12.8 

4.8 

0-34 

24 

040.6 

14  52  17.26 

17  50  30.6 

6.6 

2.5 

0.17 

8 

23  19.8 

16  32  32.82 

19  33  54.7 

X2.6 

4.7 

0.34 

25 

042.6 

X4  58  10.35 

18  22  13.2 

6.6 

2.5 

0.17 

9 

23  11.6 

1628  19.11 

19  13  45.1 

12.4 

4-7 

0.33 

26 

044-5 

15    4   3.30 

1853     1.2 

6.6 

2.5 

o.x8 

xo 

23    4.1 

16  24  45.63 

1857     1.7 

X2.2 

4.6 

0^33 

27 

046.5 

15   956.09 

-19  22  53- 1 

6.7 

2.5 

o.iS 

XX 

22  57.4 

16  2X  55.61 

-18  43  59.5 

XX.9 

4-5 

0.32 

28 

048.4 

15  15  48.65 

19  51  47.3 

6.7 

2.5 

o.x8 

X2 

2251.3 

16  19  50.42 

18  34  44-3 

XI.6 

4-4 

0.31 

29 

050.3 

15  21  40.90 

20  19  42.2 

6.8 

2.5 

0.18 

13 

22  46.0 

16  18  29.85 

18  29  XI.9 

"-3 

4.3 

Ol3o 

30 

052.2 

15  27  32.72 

20  46  36.6 

6.9 

2.6 

0.18 

14 

2241.5 

16  17  52.50 

1827  11.5 

XX.O 

4-2 

0.30 

31 

0  54-I 

15  33  23.96 

21  12  28.9 

6.9 

2.6 

0.19 

15 

22  37.6 

16  17  56.17 

x8  28  27.0 

X0.7 

4-1 

0.29 

Nov.  I 

056.0 

15  39  14.43 

-21  37  17.5 

7.0 

2.6 

0.19 

16 

22  34.4 

16x838.10 

-18  32  39.3 

X0.5 

4.0 

0.28 

2 

057.9 

1545    3.90 

22     I     0.6 

7.1 

2.6 

0.X9 

17 

22  31.8 

16  19  55.33 

183927.5 

10.2 

3.9  0.27   1 

3 

059.8 

15  5052.10 

22  23  36.6 

7-2 

2.7 

0.19 

18 

22  29.7 

162X44.83 

x8  48  30.x 

XO.O 

3-8 

0,27 

4 

X    1.6 

155638.71 

2245    3-6 

7.3 

2.7 

0.19 

19 

22  28.1 

1624     3.59 

18  59  26.3 

9.7 

3.7 

0.26 

5 

I    3-4 

16   223.33 

23    5  20.0 

7.3 

2.7 

0.20 

20 

22  26.9 

16  26  48.77 

X9  XI  56.3 

9-5 

3.6 

0.26 

6 

X    5.x 

16   8   5.53 

-23  24  23.9 

7-4 

2.8 

0.20 

21 

22  26.1 

16  29  57.73 

-19  25  41-3 

9-2 

3.5 

0.25 

7 

X   6.8 

16  13  44.78 

23  42  13.4 

7-5 

2.8 

0.20 

22 

22  25.6 

16  33  28.03 

X9  40  24.4 

9.0 

3-5 

0.24 

8 

X    8.4 

x6  19  20.49 

23  58  46.8 

7.6 

2.8 

0.20 

23 

22  25.5 

16  37  X7.49 

19  55  50.4 

8.8 

3.4 

0.24 

9 

X  XO.O 

x6  24  51.99 

24  X4   2.0 

7.7 

2.9 

0.21 

24 

22  25.7 

164X24.13 

20  XX  45.2 

8.7 

3-3  0.23 

xo 

XX1.5 

16  30  18.48    24  27  57.0 

7.8 

2.9 

0.21 

25 

2226.1 

16  45  46.22 

20  27  56.2 

8.5 

3.3  0-23 

XI 

I  13.0 

16  35  39.04 

-24  40  29.9 

8.0 

3.0 

0.22 

26 

22  26.7 

165022.18 

-20  44  X2.8 

8.3 

3.2 

0.22 

'  12 

XX4.3 

16  40  52.65 

24  51  38.7 

8.1 

3.0 

0.22 

27 

22  27.6  x6  55  X0.60 

2X    0  24.9 

8.2 

3-2 

0.2a 

13 

X15.4 

164558.16 

25     I  21. 3 

8.3 

3.1 

0.23 

28 

22  28.7 

17    0  XO.30 

21  x6  24.0 

8.0 

3.1 

0.2X 

14 

X  X6.4 

16  50  54.23 

25   9  35-9 

8.4 

3-1 

0.23 

29 

22  29.9 

17     520.20 

21  32   2.5 

7-9 

3.0 

Ow2X 

15 

XI7-3 

16  55  39.37 

25  16  19.6 

8.6 

3.2 

0.24 

30 

22  31.3 

17  10  39-34 

21  47  X3.7 

7.8 

3.0 

0w20 

x6 

1 17.9 

17    0x1.86 

-25  21  31.4 

8.7 

3.2 

0.24 

31 

22  32.8 

17  16   6.84 

-22    X51.4 

7.7 

2.9 

Ol20 

17 

X  18.2 

17   429.81 

-2525   8.5 

8.9 

3-3 

0.25 

32 

22  34-4 

172x41.99 

-22  15  50.x 

7.6 

a.9 

0.20 
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FOR  TRANSIT  AT  WASHINGTON. 

Data. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

'Ssml- 
diam. 

S.Tu)f 
Sem. 
Pass. 
Mer. 

h    m 

h    m    • 

•      *      m 

« 

m 

• 

h    m 

h    m     8 

•     *     • 

m 

m 

s 

Jan.  o 

21  27.4 

z6  ZI  29.00 

-x6  35  33.3 

23.2 

22.4 

1.54 

Feb.  15 

2Z    Z.5 

1847    0.35 

—20    0  IZ.2 

Z2.4 

ZZ.9 

0.84 

z 

21  25.1 

z6  13    8.21 

163638.3 

23.0 

22.1 

1.52 

z6 

21     2.0 

18  51  27.44 

195930.5 

12.2 

Z1.8 

0.83 

2 

2Z  22.9 

16  14  54.54 

16382Z.2 

22.9 

21.7 

1.50 

17 

2Z     2.6 

18  55  55.79 

Z9  58  22.0 

I2.I 

ZZ.6 

0.83 

3 

2Z  20.8 

i6  16  47.77 

164039.3 

22.7 

21.4 

1.48 

z8 

2Z     3.Z 

19    025.31 

19  56  45.2 

II.9 

ZZ.5 

0.82 

4 

2Z  Z8.9 

16  18  47.67 

16  43  30.2 

22.6 

21.0 

Z.46 

19 

21    3-7 

19    455.94 

195439-5 

ZZ.8 

ZZ.4 

0.81 

5 

2Z  Z7.I 

16  20  54.01 

-16  46  51.4 

2Z.4 

20,7 

Z.44 

20 

2Z    4-3 

19   927.61 

-1952    4-6 

ZI.7 

".3 

0.80 

6 

2Z  Z5.4 

Z623    6.56 

16  50  40.9 

2I.I 

20.4 

1.42 

21 

2Z     4.9 

1914    0.26 

1949   0.2 

11.5 

ZZ.2 

0.79 

7 

2Z  14.8 

162525.13 

16  54  56.2 

20.8 

20.0 

1.40 

22 

21    5-5 

19  18  33.82 

19  45  25.9 

II.4 

ZI.I 

0.79 

8 

21  12.3 

162749.50 

16  59  35.0 

20.5 

19.7 

1.38 

23 

21     6.1 

1923    8.23 

194121-5 

".3 

ZZ.O 

0.78 

9 

21  Z0.8 

16  30  19.47 

17   435.2 

20.2 

19.4 

1.36 

24 

21     6.7 

19  27  43.42 

19  36  46.8 

ZI.2 

10.9 

0.77 

xo 

2Z     9.4 

16  32  54.82 

-17   954.5 

Z9.8 

I9.I 

1.34 

25 

21     7.4 

19  32  19.33 

-19  31  41.4 

II.l 

10.8 

0.76 

II 

21     8.1 

16  35  35.37 

17  15  30.9 

Z9.5 

18.8 

1.32 

26 

21     8.1 

19  36  55.90 

1926    5.3 

ZZ.O 

10.7 

0.75 

Z2 

2Z     7.0 

16  38  20.96 

17  21  22.4 

Z9.2 

18.5 

Z.30 

27 

21    8.8 

194133-07 

19  19  58.2 

10.9 

10.6 

0.75 

13 

21     5.9 

16  41  11.41 

17  27  27.1 

18.9 

18.3 

Z.28 

28 

21    9.5 

19  46  10.76 

Z9  13  20.1 

10.8 

10.5 

0.74 

14 

2Z     4.9 

1644   6.56 

17  33  42.9 

18.6 

z8.o 

1.26 

Mar.  z 

2Z  10.2 

195048.93 

19   6  10.9 

10.7 

Z0.4 

0.73 

15 

2Z     3.9 

1647   6.27 

-1740   8.0 

Z8.3 

17.7 

1.24 

2 

21  10.9 

19  55  27.50 

-18  58  30.6 

10.6 

10.3 

0.73 

i6 

21     3.0 

16  50  ZO.39 

17  46  40.7 

z8.o 

17-5 

1.22 

3 

21  ZI.6 

20   0   6.42 

1850  19. 1 

10.5 

10.2 

0.72 

17  21    2.2 

16  53  18.76 

17  53  19.0 

17.8 

17.2 

I.2I 

4 

2Z  Z2.3 

20   445.63 

18  41  36.6 

Z0.4 

10.1 

0.71 

z8  21    Z.5 

16  56  31.27 

18   0    1.3 

17.5 

17.0 

Z.Z9 

5 

2Z  Z3.O 

20   925.07 

18  32  23.1 

10.3 

lO.O 

0.71 

Z9  2Z    0.8 

16  59  47.78 

18   645.9 

17-3 

16.7 

Z.18 

6 

2Z  Z3.7 

20  14   4.68 

18  22  38.7 

10.2 

9-9 

0.70 

20  21   0.2 

17    3   8.18 

-18  13  31.0 

17.0 

16.5 

1.16 

7 

21  14-4 

20  18  44.40 

-18  12  23.5 

10. 1 

9.8 

0.69 

21  2059.7 

17   632.34 

18  20  15.2 

16.8 

Z6.3 

1.14 

8 

2Z  Z5.Z 

202324.18 

18    I  37.8 

10.0 

9.7 

0.68 

22  2059.2 

17  zo   0.Z5 

18  26  56.9 

16.6 

16.1 

1.13 

9 

2Z  15.9 

2028    3.98 

Z7502Z.7 

10.0 

9.7 

0.68 

23  2058.8 

17  13  31.51 

18  33  34.6 

16.3 

15.8 

I. II 

zo 

2Z  16.6 

20  32  43.72 

17  38  35.5 

9.9 

9.6 

0.67 

24  2058.5 

17  17   6.29 

1840   6.8 

16. 1 

15.6 

Z.IO 

zz 

21  17.3 

20  37  23.37 

17  26  Z9.4 

9.8 

9.5 

0.66 

25  2058.2 

172044.40 

—18  46  32.0 

15.9 

15.4 

Z.08 

Z2 

21  18.0 

2042    2.90 

-17  13  33-7 

9-7 

9.4 

0.65 

26'  20  57.9 

17  24  25.75 

z8  52  48.8 

15-7 

15.2 

1.07 

13 

21  18.8 

20  46  42.27 

Z7   OZ8.7 

9.6 

9.3 

0.65 

271  20  57:8'  17  28  10.23 

18  58  55.9 

15.5 

15.0 

1.05 

M 

21  19.5 

20  51  21.44 

16  46  34.6 

9.6 

9-3 

0.64 

28  20  57.6 

17  31  57.74 

19   452.1 

15-3 

14.8 

1.04 

15 

21  20.2 

2056   0.36 

16  32  21.8 

9.5 

9.2 

0.64 

29'  20  57.5 

173548.18 

19  1036.1 

15.1 

14.6 

Z.03 

z6 

21  20.9 

2Z     039.01 

16  17  40.6 

9.4 

9.1 

0.63 

30  2057.4 

17  39  41.44 

-19  16   6.7 

14.9 

14.4 

Z.02 

17 

21  21.5 

2Z     517.36 

-16   231.3 

9.4 

9.0 

0.62 

31  2057.4 

17  43  37.42 

19  21  22.7 

14.7 

14.2 

1. 01 

18 

21  22.2 

2Z     955.39 

15  46  54.2 

9-3 

9.0 

0.62 

Feb.  I  20  57.4 

17  47  36.04 

19  26  22.9 

14.5 

14.0 

1.00 

19 

21  22.9 

2Z  Z4  33.07 

153049.8 

9-3 

8.9 

0.61 

2  2057.5 

17  51  37.20 

19  31    6.3 

14.4 

Z3.8 

0.99 

20 

2Z  23.6 

21  19  10.38 

15  14  18.5 

9.2 

8.8 

0.60 

3  2057.6 

17  55  40.78 

193531-9 

14.2 

13.6 

0.97 

21 

21  24.2 

21  23  47.30 

14  57  20.7 

9.1 

8.8 

0.60 

4 

20  57-7I  175946.71 

-19  39  38.6 

14.0 

13.5 

0.96 

22 

21  24.9 

212823.81 

-14  39  56.8 

9.0 

8.7 

0.59 

5 

20  57.9 

z8    354.88 

194325.5 

Z3.8 

13.3 

0.95 

23 

21  25.5 

21  32  59-89 

14  22    7.2 

8.9 

8.6 

0.59 

6 

2058.2 

18   8    5.22 

19  46  51.8 

13.7 

13.2 

0.94 

24 

21  26.2 

21  37  35.53 

14    352.4 

8.9 

8.6 

0.58 

7 

2058.5 

18  12  17.60 

19  49  56.5 

13.5 

13.0 

0.92 

25 

21  26.8 

21  42  10.74 

13  45  12.9 

8.8 

8.5 

0.58 

8 

20  58.8 

18  1631.96 

19  52  38.9 

13.4 

12.9 

0.91 

26 

21  27.5 

214645.50 

1326   9.1 

8.7 

8.4 

0.58 

9 

2059.1 

18  20  48.19-19  54  58.2 

13.2 

12.7 

0.90 

27 

2Z  28.1 

21  51  19.81 

-13   641.5 

8.6 

8.4 

0.57 

zo 

20  59.4 

1825    6.21 

195653.7 

13.1 

12.6 

0.89 

28 

21  28.7 

21  55  53.66 

12  46  50.7 

8.5 

8.3 

0.57 

ZI 

20  59.8 

18  29  25.94 

19  58  24.8 

12.9 

12.4 

0.88 

29 

21  29.3 

22     027.04 

12  26  36.9 

8.5 

8.3 

0.57 

12 

2Z     0.2 

183347.31 

19  59  30.7 

12.8 

12.3 

0.87 

30 

21  29.9 

22    4  59-95 

12    6     I.l 

8.4 

8.2 

0.56 

13 

21     0.6 

18  38  10.21 

20   0  10.8 

12.6 

12.1 

0.86 

31 

21  30.5 

22     932.39 

"45    3.7 

8.4 

8.2 

0.56 

14 

21     I.O 

18  42  34.58 

-20   024.5 

12.5 

12.0 

0.85 

32 

213I.I 

2214  4.35 

-II  23  45.2 

8.3 

8.2 

0.56 

15 

2Z     Z.5 

1847   0.35 

-20   0  11.2 

12.4 

11.9 

0.84 

33 

21  31.7 

22  18  35.83 

-zz    2   6.3 

8.3 

8.1 

0.55 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

1 
1 

i  Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Men 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi, 
diam. 

S.T.of 

Sem. 
Pass. 
Mer. 

1 

h    m 

h    m     s 

•     f     ft 

*» 

n 

8 

h    m 

h    m     s 

•               m 

m 

. 

s 

Apr.  I 

21  31. 1 

2214    4.35 -II  23  45.2 

8.3 

8.2 

0.56 

May  17 

21  53.9 

I  38  18.96 

+    81737-1 

6.5 

6.3 

0.42 

2 

21  31.7 

22  1835.S31    11    2    6.3 

8.3 

8.1 

0.55 

18 

21  54.5 

I  42  49.63 

84338.8 

6.5 

6.3 

0.42 

3 

21  32.3 

2223    6.84:    1040    7.4 

8.3 

8.1 

0.54 

19 

21  55.1 

I  47  20.99 

9   930.8 

6.4 

6.2 

0.42 

4 

21  32.9 

222737.38     101749.2 

8.2 

8.0 

0.54 

20 

21  55.7 

I  51  53.04 

93512.4 

6.4 

6.2|  0.42 

5 

21  33-5 

2232    7-45 

9  55  12.3 

8.2 

7.9 

0.53 

21 

21  56.3 

I  56  25.82 

10   043.0 

6.4 

6.2j  0.42 

6 

21  34-0 

22  36  37.06 

-  9  32  17.2 

8.1 

7-9 

0.53 

22 

21  56.9 

2     059.37 

+10  26    1.9 

6.4 

6.2,  0.42  ' 

7 

21  34-6 

2241    6.21 

9   9   4-6 

8.1 

7.8 

0.52 

23 

21  57-5 

2     533.72 

10  51    8.3 

6.3 

6.1   0.42 

8 

21  35.1 

22  45  34-91 

8  45  35.3 

8.0 

7-7 

0.52 

24 

21  58.2 

2 10,  8.90 

II  16    1.6 

6.3 

6.1   0.42 

9 

21  35.6 

2250    3.17 

8  21  49.9 

7.9 

7-7 

0.51 

25 

21  58.8 

2  14  44.94 

11  4041.0 

6.3 

6.1,  0.41 

lO 

21  36.1 

22  54  30.99 

7  57  48.9 

7-9 

7.6 

0.51 

26 

21  59.5 

2  1921.86 

12    5    5.9 

6.3 

6.i|  0.41 

II 

21  36.6 

22  58  58.39 

-  7  33  32.9 

7.9 

7.6 

0.51 

27 

22    0.2 

2  23  59  69 

+12  29  15.6 

6.3 

6.1;    0.41 

12 

21  37.1 

23    325-39 

7    9   2.6 

7-8 

7-5 

0.51 

28 

22     I.O 

2  28  38.46 

1253    9-5 

6.2 

6.0  0.41 

13  21  37.6 

23    7  52.01 

64418.5 

7.8 

7-5 

0.50 

29 

22     1.7 

23318.19 

13  16  46.8 

6.2 

6.0  0.41  1 

M 

21  38.1 

23  12  18.27 

6  19  21.3 

7-7 

7-4 

0.50 

30 

22     2.5 

2  37  58.90 

1340    6.8 

6.2 

6.0  0.41  ' 

1               1 

15 

21  38.6 

231644.19 

5  54  "-7 

7-7 

7-4 

0.50 

31 

22     3.2 

2  42  40.61 

14    3    8.7 

6.2 

6.0  0.41  ! 

i6 

21  39.1 

2321    9.78 

-  5  28  50.3 

7-7 

7.4 

0.49 

June  I 

22     4.0 

2  47  23-34 

+14  25  51.7 

6.2 

5.9|  0.41  I 

17 

21  39.6 

23  25  35-06 

5    317.6 

7.6 

7-3 

0.49 

2 

22    4-7 

252  7.II 

14  48  15-2 

6.1 

5.9  0.41 

i8 

21  40.1 

2330   0.08 

4  37  34-3 

7.6 

7-3 

0.49 

3 

22     5.5 

2  56  51.92 

15  10  18.6 

6.1 

5-9  0.41 

19 

21  40.6 

23  34  24-85 

4  II  41.0 

7.5 

7-2 

0.48 

4 

22     6.3 

3    137-80 

1532    1.2 

6.1 

5.9|  0.41 

20 

21  41.1 

25  38  49.40 

3  45  38.2 

7.5 

7-2 

0.48 

5 

22     7.1 

3    624.75 

15  53  22.1 

6.1 

5.8   0.41 

21 

21  41.6 

234313-77 

-  3  19  26.6 

7-5 

7-2 

0.48 

6 

22     7.9 

3  II  12.80 

+16  14  20.7 

6.1 

5.8.  0.4Q 

22 

21  42.1 

23  47  37-97 

253   6.9 

7.4 

7-1 

0.47 

7 

22     8.8 

316    1.94 

16  34  56.2 

6.0 

5.8'  0.40 

23'  21  42.6 

23  52    2.04      2  26  39.8 

7.4 

7-1 

0.47 

8 

22     9.7 

32052.18 

1655    8.1 

6.0 

5.8   0.40 

24!  21  43.0 

235626.0O1     2   0    5.7 

7-3 

7.0 

0.47 

9 

22  10.6 

32543.52 

17  14  55.5 

6.0 

5.8,  0.40 ; 

25    21  43.4 

0   049.88 

13325.3 

7.3 

7.0 

0.47 

10 

22  II.5 

3  30  35-96 

17  34  17.7 

6.0 

5-7  0-40 

26 

21  43.8 

0    513.72 

-16  39.3 

7-3 

7.0 

0.46 

11 

22  12.5 

3  35  29.52 

+17  53  14.2 

6.0 

5.7  0.40  j 

27 

21  44-3 

0   9  37-55 

03948.3 

7.2 

6.9 

0.46 

12 

22  13.5 

34024.18 

18  II  44.2 

5.9 

5-7 

0.40  ' 

28 

21  44.7 

014    1.39 

-  0  12  52.9 

7.2 

6.9 

0.46 

13  22  14.5 

3  45  19-95 

18  29  47.1 

5-9 

5.7 

0.40 

29 

21  45.2 

0  18  25.28 

+  0  14    6.2 

7.1 

6.8 

0.46 

14 

22  15.5 

3  50  16.83 

18  47  22.2 

5.9 

5.7 

0.40, 

1            30 

21  45.6 

0  22  49.26 

041    8.3 

7-1 

6.8 

0.46 

15 

22  16.5 

3  55  14.82 

19    428.9 

5-9 

5-7 

0.40 

I  May  I 

21  46.1 

027  13.36J+  I    8  12-7 

7-1 

6.8 

0.45 

16 

22  17.5 

4   013.90+1921    6.5 

5.9 

5.6  0.40 

2 

21  46.5 

0  31  37.60J     I  35  18-9 

7-0 

6.7 

0.45 

17 

22  18.6 

4    514-08    19  37  14-3 

5.8 

5.6  0.40 

3 

21  47.0 

0  36    2.02 

2    226.T 

7.0 

6.7 

0.45 

18 

22  19.7 

4  10  15.33 

19  52  51-8 

5.8 

5.6  0.40 

4 

2147.5 

0  40  26.65 

2  29  33.8 

6.9 

6.7 

0.45 

19 

22  20.8 

4  15  17.67 

20    758.4 

5.8 

5.6 

0.40 

5 

21  48.0 

04451.50 

2  56  41. 1 

6.9 

6.6 

0.44 

20 

22  21.9 

42021.07    202233.4 

5.8 

5-6 

0.40 

6 

21  48.4 

0  49  16.62  +  3  23  47.4 

6.9 

6.6 

0.44 

21 

22  23.0 

42525.51 

+203636.1 

5.8 

5.6 

0.39 

7 

21  48.9 

0  53  42.04 

35052-1 

6.8 

6.6 

0.44 

22 

22  24.2 

4  30  30.97 

20  50   6.0 

5-7 

5.5 

0.39 

8 

2149.3 

058    7.77 

4  17  54.3 

6.8 

6.5 

0.44 

23 

22  25.4 

4  35  37-43 

21    3    2.5 

5.7 

5-5 

0.39 

9 

21  49.7 

I    233.84 

4  44  53-5 

6.7 

6.5 

0.44 

24 

22  26.6 

4  40  44.87 

21  15  25.2 

5-7 

5.5 

0,39 

10 

21  50.3 

I    7    0.31 

5  II  49.0 

6.7 

6.5 

0.43 

25 

22  27.8 

4  45  53.28 

21  27  13.4 

5.7 

5.5 

0.39 

II 

21  50.8 

I  II  27.20 

+  53840.1 

6.7 

6.5 

0.43 

26 

22  29.0 

451    2.63 

+21  38  26.6 

5.7 

5.5 

0.39; 

12 

21  51.3 

I  15  54-52 

6    5  26.1 

6.7 

6.4 

0.43 

27 

22  30.2 

4  56  12.89 

2149    4-3 

5-7 

5-5 

0.39. 

13 

21  51.8 

I  2022.33 

632    6.5 

6.6 

6.4 

0.43 

28 

2231.4 

5    124.03 

21  59    6.0 

5.7 

5.4 

0.39 

14 

21  52.3 

I  24  50.65 

6  58  40.4 

6.6 

6.4 

0.43 

29 

22  32.7 

5    636.01 

22    8  31.2 

5.6 

5.4 

0-39 

15 

21  52.8 

I  29  19.51 

725    7.2 

6.6 

6.4 

0.43 

30 

22  33.9 

51148.78 

22  17  19.4 

5.6 

5.4 

0.39 

16 

21  53.4 

I  33  48.93 

+  75126.4 

6.6 

6.3 

0.43 

3^ 

22  35.2 

517    2.31 

+22  25  30.2 

5.6 

5-4 

0.39 

17 

21  53.9 

I  38  18.96 

+  8  17  37-1 

6.5 

6.3 

0.42 

32 

22  36.5 

5  22  16.55 

+2233    3-2 

5-6 

5.4 

0.39 
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1 

FOR  TRANSIT  AT  WASHINGTON. 

1  Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sent 
Pass. 

Mer. 

h    m 

h    m     8 

•       •       m 

m 

m 

• 

h    m 

.    h    m    • 

•       r       m 

m  ■ 

m 

8 

July! 

22  35.2 

517    2.31+222530.2 

5.6 

5-4 

0.39 

Aug.  16 

23  33-6 

9  17    0.60 

+16  56  47.5 

5-2 

5.0 

0.35 

2 

22  36.5 

5  22  16.55 

2233      3.2 

5.6 

5.4 

0.39 

17 

23  34.6 

9  21  57.47 

16  35  39.9 

5-2 

5-0    0.35 

;       3 

22  37.8 

5  27  31-46 

223958.1 

5-6 

5-4 

0.39 

18 

23  35.6 

92653.30 

16  14   4.5 

5.2 

5-0I   0.35 

4 

2239.1 

5  32  47.00 

22  46  14.5 

5.6 

5.4 

0.39 

19 

23  36.6 

93148.10 

1552    1.9 

5.2 

50|  0.35  1 

5 

22  40.4 

538    3.12 

22  51  52.0 

5.5 

5.3 

0.39 

20 

23  37.5 

9  36  41.88 

15  29  32.7 

5-2 

5.0 

0.35 

6 

22  41.7 

5  43  1977 

+22  56  50.3 

5-5 

5-3 

0.39 

21 

23  38.5 

9  41  34-65 

+15   637.5 

5.2 

5.0 

0.34 

7 

2243.x 

5  48  36.89 

23     I     9.0 

5.5 

5.3 

0.39 

22 

23  39-4 

9  46  26.41 

14  43  17-1 

5-2 

5-0 

0.34 

8 

22  44-4 

5  53  54-44 

23    448.0 

5.5 

5-3 

0.39 

23 

23  40-3 

9  51  17.18 

14x932.1 

5-2 

5.0 

0.34 

9 

22  45-8 

5  59  12.37 

23    747.0 

5.5 

5-3 

0.39 

24 

23  41.2 

956   6.97 

13  55  23.3 

5-2 

5.0 

0.34 

lO 

2247.1 

6   430.61 

23X0    5.9 

5.5 

5-3 

0.38 

25 

2342.x 

10   055.81 

13  30  51-3 

5.2 

5.0 

0.34 

zx 

22  48.5 

6   949.12 

+231x44.3 

5-5 

5-3 

0.38 

26 

23  42.9 

10   5  43-71 

+13   556-8 

5-2 

5.0  0.34 

Z2 

22  49.8 

615    7.83 

23  12  42.3 

5-5 

5.3 

0.38 

27 

23  43-8 

10  10  30.69 

12  40  40.6 

5-2 

5.0  0.34 

13 

22  51.2 

6  20  26.70 

23  12  59.7 

5-4 

5.3 

0.38 

.     28 

23  44.6 

10  15  16.75 

1215    3.4 

5-2 

5.0  0.34 

14 

22  52.6 

6  25  45.66 

23  12  36.5 

5-4 

5.3 

0.38 

29 

23  45.4 

X020    1.94 

II  49   5.9 

5.2 

5.0  0.34 

15 

22  54.0 

63X    4.68 

23  II  32.6 

5.4 

5-2 

0.38 

30 

23  46.2 

10  24  46.26 

II  22  48.8 

5*1 

5.0  0.34 

i6 

22  55.3 

6  36  23.69 

+23   9  47-9 

5.4 

5.2 

0.38 

31 

23  47.0 

102929.75 

+105612.7 

5-1 

5.0 

0.34 

17 

22  56.7 

641  42.65 

23    722.4 

5-4 

5-2 

0.38 

Sept.  X 

23  47.8 

10  34  12.44 

xo  29  18.6 

5-1 

5.0 

0.34 

i8 

2258.1 

647    1.50 

23    4x6.1 

5.4 

5-2 

0.38 

2 

23  48.5 

10  38  54.35 

10   2   7.2 

5.1 

5-0 

0.34 

19 

22  59-5 

6  5220.18 

23   029.1 

5.4 

5-2 

0.38 

3 

23  49-2 

104335-49 

9  34  39.0 

5.1 

5.0 

0.33 

20 

23   0.8 

6  57  38-65 

2256    1.6 

5.3 

5.2 

0.38 

4 

23  49.9 

10  48  15.90 

9   655.0 

5.1 

5.0 

0.33 

21 

23   2.2 

7   256.85 

+22  50  53.5 

5-3 

5.2 

0.37 

5 

23  50.6 

xo  52  55.62 

+  8  38  55.9 

5.1 

5.0 

0.33 

22 

23    3.5 

7   814,74 

2245    50 

5.3 

5-2 

0.37 

6 

23  51.3 

10  57  34.67 

8  1042.3 

5.1 

5.0 

0.33 

23 

23    4-9 

713  32.28 

22  38  36.2 

5.3 

5.2 

0.37 

7 

23  52.0 

II   2  13.09 

7  42  15.1 

5.1 

5.0 

0.33 

24 

23    6.2 

7  18  49.41 

22  31  27.4 

5.3 

5-2 

0.37 

8 

23  52.7 

xz  650.89 

7  13  35-0 

5.1 

5.0 

0.33 

25 

23    7.6 

724  6.08 

22  23  38.7 

5-3 

5.1 

0.37 

9 

23  53-4 

II II  28.12 

64442.7 

5.1 

5.0 

0.33 

26 

23    8.9 

72922.24 

+22  15  X0.6 

5.3 

5.1 

0.37 

10 

23  54-1 

II 16  4.81 

+  6  15  38.9 

5-1 

5-0 

0.33 

27 

23  10.2 

7  34  37-86 

22   6   3.2 

5.3 

5-1 

0.37 

XI 

23  54.7 

II  2040.99 

54624.3 

5.x 

5.0 

0.33 

28 

23  "-5 

7  39  52.88 

21  56  16.9 

5-3 

5.1 

0.37 

12 

23  55.4 

II  25  16.72 

51659.7 

5.1 

5.0 

0.33 

29 

23  12.8 

7  45   7.26 

21  45  51-9 

5.3 

5.1 

0.37 

13 

23  56.0 

II  2952.01 

44725.9 

5.1 

5.0  0.33  II 

'   .     30 

23  14- 1 

7  50  20.98 

21  34  48.7 

5.3 

5-1 

0.37 

14 

23  56.7 

II  3426.92 

4  17  43.6 

5-1 

5.0 

0.33 

31 

23  154 

7  55  33.98 

+2x23   7.4 

5-3 

5-1 

0.37 

15 

23  57.3 

II  39    1.47 

+  3  47  53.4 

5.x 

5.0 

0.33 

Aug.  xj  23  i6.6 

8   046.24 

21  10  48.6 

5.3 

51 

0.36 

x6 

23  57-9 

XX  43  35-71 

3  17  56.0 

5-1 

5.0 

0.33 

2  23  X7.8 

8    557.70 

20  57  52.8 

5.3 

5.1 

0.36 

17 

2358.5 

XI  48   9-69 

2  47  52.2 

5.1 

5.0 

0.33 

1           3!  23  X9.0 

8  II    8.34 

20  44  20.4 

5.3 

5-1 

0.36 

18 

2359.2 

115243-45 

2  X7  42.8 

5.1 

5.o|  0.33  1 

'           4 

23  20.2 

8  16  18.13 

2030  11.8 

5.3 

5-1 

0.36 

19 

2359.8 

1 1  57  17.02 

1 47  28.4 

5.1 

5.0  0.33 

1          5 

2321.4 

8  21  27.04+20  15  27.5 

5.3 

5.1 

0.36 

21 

0   0.4 

12    150.45 

+  I  17   9-8 

5.1 

5.0 

0.33 

1          ^ 

2322.6 

8  26  35.03!  20   0   8.2 

5-2 

5.1 

0.36 

22 

0    x.o 

12   623.79 

04647.7 

5-1 

5.0 

0.33 

1          7 

23  23.8 

83142.10    194414.4 

5.2 

5.1 

0.36 

23 

0    1.6 

12  10  57.08 

+  0  1622.7 

5*1 

5.0 

0.33 

'          8 

23  24.9 

83648.2O1   192746.4 

5.2 

5.1 

0.36 

24 

0   2.2 

12  15  30.37 

-  0  14    4.4 

5-1 

5.0 

0.33 

1           9 

23  26.1 

84153.31 

19  xo  45.0 

5.2 

5.0 

0.36 

25 

0   2.8 

12  20   3.69 

0  44  32.7 

5-1 

5.0 

0.33 

zo 

1 

23  27.2 

8  46  57.43 

+18  53  10.7 

5-2 

5.0 

0.36 

26 

0   3.4 

12  24  37.08 

-  I  «5    1-5 

5-1 

5.0 

0.33 

1         II 

23  28.3 

852    0.54 

1835   4.1 

5-2 

5-0 

0.35 

27 

0   4.0 

12  29  10.60 

X  45  30.2 

5.1 

5.0 

0.33 

12 

23  29.4 

857    2.63 

18  1625.7 

5-2 

5.0 

0.35 

28 

0   4.6 

123344.29 

2  15  58.0 

5.1 

5.0 

0.33 

13 

23  30.4 

9   2    3.69 

17  57  16.2 

5-2 

5.0 

b.35 

29 

0   5.2 

12  38  18.18 

2  46  24.2 

5-2 

5.0 

0.33 

,        '^ 

23  31-5 

9   7    3.71 

17  37  36.2 

5-2 

5.0 

0.35 

30 

0   5.9 

1242.52.32 

3  16  48.0 

5-2 

5.0 

0.33 

i        '^ 

23  32.5 

912   2.68+171726.4 

5.2 

5-0 

0.35 

31 

0   6.5 

12  47  26.75 

-  3  47   8.6 

5.2 

5.0  0.33 

1        16.  23  33.6 

917    0.60+165647.5 

5-2 

5.0 

0.35 

32 

0   7.2 

12  52     1.52 

-  4  17  25.3 

5.. 

5.0  0.33 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 

diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     s 

•           •          M 

«r 

m 

s 

h    m 

h    m     8 

•       t      m 

«r 

.» 

s 

Oct.  I 

O    6.5 

124726.75J-   347    8.6 

5.2 

5.0 

0.33 

Nov.  16 

050.4    163246.86 

-22  21  16.0 

5.4 

5.3 

0.38 

2 

0    7.2 

1252    1.52.      41725.3 

5.2 

5.0 

0.33 

17 

051.8    1638    6.88 

22  34  28.7 

5.5 

5-3 

0.38 

3 

0    7.8 

125636.66I     4  47  37«2 

5.2 

5.0 

0.33 

18 

053.2    164327.88 

2247    1.8 

5.5 

5-3'  0.38 

4 

0    8.5 

13    I  12.20      5  17  43.7 

5.2 

5.0 

0.33 

19 

054.6,  164849.84 

22  58  54.6 

5.5 

5.3   0.38 

5 

0    9.1 

13    548.20 

5  47  44-0 

5-2 

5.0 

0.33 

20 

0  56.0   16  54  12.71 

23  10    6.8 

5.5 

5.3!  0.38 

6 

0    9.8 

13  10  24.69 

-  6  17  37.2 

5.2 

5.0 

0.33 

21 

057.5 

16  59  36.44 

-23  20  37.6 

5-5 

5-3 

0.39 

.      7 

0  10.4 

13  15    1.70 

64722.7 

5.2 

5.0 

0.33 

22 

058.9 

17    5    0.98 

23  30  26.5 

5-5 

5-3 

0.39 

8 

0  II. I 

13  19  39.29.     7  16  59-6 

5.2 

5.0 

0.34 

23 

I    0.4 

17  10  26.30 

23  39  33-3 

5.5 

5-3 

0.39 

9 

OII.8 

132417.48 

74627.1 

5.2 

5.0 

0.34 

24 

I    1.9 

17  15  52.34 

23  47  57-4 

5.5 

5.3 

0.39: 

zo 

012.5 

13  28  56.31 

8  15  44.5 

5.2 

5.0 

0.34 

25 

I    3.4 

17  21  19.06 

23  55  38.4 

5.5 

5-3 

0.39 

XI 

013.3 

13  33  35.83 

-  84451.1 

5.2 

5.0 

0.34 

26 

I    4.9 

172646.39 

-24   236.0 

5.5 

5-3 

0.39 

12 

0  14.1 

13  38  16.06 

9  13  46.1 

5-2 

5.0 

0.34 

27 

I    6.4 

17  32  14.27 

24   849.7 

5-6 

5-4 

0.39 

13 

014.8 

134257.04 

9  42  28.6 

5.2 

5.0 

0.34 

28 

I    7.9 

17  37  42-64 

24  14  19.3 

5.6 

5-4 

0.39 

14 

0  15.6 

13  47  38.82 

10  10  57.9 

5.2 

5.0 

0.34 

29 

^    95   174311.44 

2419   4-4 

5.6 

5-4 

0.40  , 

15 

016.3 

135221.43 

10  39  13. 1 

5.2 

5.0 

0.34 

30 

I  II.O 

17  48  40.60 

2423    4-8 

5.6 

5.4 

0.40 

i6 

017.1 

1357    4.90 

-II    713.6 

5.2 

5.0 

0.34 

Dec.   I 

I  12.6 

17  54  10.06 

-24  26  20.4 

5.6 

5-4   0.40 

17 

OZ7.9 

14    149.28 

113458.5 

5.2 

5.0 

0.34 

2 

XX4.1 

17  59  39.75 

24  28  50.9 

5.6 

5.4   0.40. 

i8 

018.7 

14    634.58 

12     2  27.1 

5.2 

5.0 

0.34 

3 

I  15.7 

18    5    9.60 

24  30  36.3 

5.6 

5-4 

0.40 

19 

019.5 

14  11  20.85 

12  29  38.6 

5.2 

5.0 

0.34 

4 

I  17.2 

18  10  39.54 

24  31  36.4 

5.6 

5-4 

0.40 

20 

020.4 

14  16   8.11 

12  56  32.2 

5.2 

5.1 

0.34 

5 

I  18.8 

18  16   9.50 

24  31  51.1 

5.6 

5-5 

0.40  1 

21 

021.2 

14  20  56.40 

-1323    7.1 

5.2 

5.1 

0.35 

6 

Z20.3 

18  21  39.41 

-24  31  20.4 

5.7 

5-5 

0.40  ! 

22 

022.1 

14  25  45-75 

13  49  22.5 

5.2 

5.1 

0.35 

7 

z  21.9 

1827   9.19 

2430   4.2 

5.7 

5-5 

0.40  1 

23 

023.0 

143036.19 

14  15  17.5 

5-3 

5.1 

0.35 

8 

123.4 

183238.77 

2428    2.7 

5-7 

5-5 

0,40; 

24 

023.9 

14  35  27.74 

14  40  51.5 

5.3 

5.1 

0.35 

9 

125.0 

1838   8.10 

24  25  15.9 

57 

5.5 

0-41 

25 

024.8 

14  40  20.43 

15   6   3.6 

5.3 

5.1 

0.35 

10 

I  26.5 

184337.10 

24  21  44.0 

5.7 

5.5 

0-41 

26 

025.8 

14  45  14.28 

-15  30  52.9 

5.3 

5.1 

0.35 

zi 

1 28.1 

1849    5.68 

-24  17  27.2 

5.7 

5.5 

0.41 

27 

026.8 

1450   9.31 

15  55  18.8 

5.3 

5.1 

0.35 

12 

I  29.6 

18  54  33.80 

24  12  25.6 

5«7 

5-5 

0.41 

28 

027.8 

1455    5.55 

16  1920.3 

5-3 

5.1 

0.35 

13 

I3I.I 

19   0    1.38 

24    639.3 

5.8 

5.6 

0.41 

29 

028.8 

15    0    3.00 

x6  42  56.6 

5-3 

5.1 

0.36 

14 

132.6 

19   528.37 

24   0   8.8 

5.8 

5-6 

0.41 

30 

029.8 

15    5    1.68    17   6   6.9 

5-3 

5.1 

0.36 

15 

1 34.1 

19  10  54.71 

23  52  54.3 

5.8 

5.6 

0.41 

31 

030.8 

15  10    1.59-172850.5 

5-3 

5-1 

0.36 

16 

135-6 

19  1620.34 

-23  44  56.2 

5.8 

5.6 

0.41 

Nov.  I 

031.9 

1515    2.75,   17  51    6.5 

5-3 

5.1 

0.36 

17 

137.0 

19  21  45.19 

23  36  14.5 

5.8 

5-6 

0.41 

2 

033.0 

Z520   5.15!   18  Z2  54.0 

5.3 

5-1 

0.36 

18 

138.5 

1927   9.22 

23  26  49.8 

5.8 

5.6 

0.41 

3 

034.1 

1525    8.82    18  34  12.4 

5.3 

5.1 

0.36 

19 

139-9 

19  32  32.38 

23  16  42.4 

5.8 

5-6 

0.4X 

I          "* 

0353 

153013.75J   1855    i.o 

5.3 

5-1 

0.36 

20 

I  41.3 

19  37  54-61 

23    552.7 

5.9 

5.7 

0.41 

5 

036.5 

15  35  19.91,-19  15  18.9 

5.3 

5-2 

0.36 

21 

142.7 

194315-88 

-22  54  21.4 

5.9 

5-7 

0,41 

6 

037-7 

154027.33,   1935    5.2 

5.4 

5.2 

0.37 

22 

144.1 

194836.13 

2242    8.8 

5-9 

5-7 

0.41 

7 

038.9 

15  45  35-99.   19  54  19-4 

5.4 

5.2 

0.37 

23 

145.5 

19  53  55.32 

22  29  Z5.6 

5.9 

5.7 

0-4I ; 

8 

040.1 

155045.87 

20  13   0.5 

5.4 

5.2 

0.37 

24 

146.9 

19  59  13.42 

22  Z5  42.3 

5.9 

5-7 

0.41 

9 

041.3 

15  55  5696 

2031    7.8 

5.4 

5.2 

0.37 

25 

148.2 

20   430.39 

22    z  29.2 

5.9 

5.7 

0.41 

lO 

042.5 

z6    X    9.24-204840.7 

5.4 

5.2 

0.37 

26 

149.5 

20   946.18 

-2Z  46  37.0 

5.9 

5-7 

0.41 . 

ZI 

043.8 

x6   622.70,   21    538.5 

5.4 

5-2 

0.37 

27 

I  50.8 

2015   0.77 

2Z  3Z    6.4 

6.0 

5-8 

0-41 ; 

Z2 

045.1 

16  II  37.31 

21  22    0.4 

5.4 

5.2 

0.37 

28 

152.1 

2020  14.12 

2Z  14  58.0 

6.0 

5.8  0.4Z  ;| 

13 

046.4 

16  16  53.06 

21  37  45.7 

5.4 

5.2 

0.37 

29 

153-4 

20  25  26.21 

20  58  12.4 

6.0 

5.8 

0^41 1 

14 

047.7 

1622   9.92 

21  52  53.9 

5-4 

5.2 

0.38 

30 

154.7 

20  30  37.02 

20  40  50.3 

6.0 

5.8 

0.41  j 

X5 

049.1 

162727.86-22   724.2 

5.4 

5.2 

0.38 

31 

155.9  203546.54 

-20  22  52.5 

6.0 

5-8 

0.41 

" 

050.4 

16  32  46.86'~22  21  16.0 

5.4 

5.3 

0.38 

32 

157.1   204054.72 

-20    4  19.6 

6.X 

5.9 

0.41^ 

MABS,  1899. 
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FOR  TRANSIT  AT  WASHINGTON. 

Dttte. 

Mean 
Time 

of 
Transit 

Apparent 

R.  A«K:en8ion 

at' 

Transit 

Apparent 

Declinadon 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declinatioci 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem 
Pass. 
Mer. 

h    m 

h    m     8 

•       t      m 

m 

0 

• 

h    m 

h    m    8 

•       »      m 

m 

m 

8 

Jan.  o 

13  51.7 

83431-55 

+22  46  22.3 

13.0 

7-4 

0.54 

Feb.Z5 

946.5 

730    6.57 

+25  54  38.2 

ZZ.8 

6.8 

0.50 

X 

1346.5 

8  33  17-24 

225259.5 

I3.X 

7-5 

0.54 

16 

942.0 

7  29  29.27 

25  54  X40 

ZZ.7 

6.7 

0.50 

2 

X3  4I-3 

832    0.45 

22  59  40.8 

I3.I 

7.5 

0.54 

17 

9  37-5 

7  28  55.45 

255340.1 

ZI.6 

6.6 

0.49 

3 

Z3  36.0 

8  30  ^0.87 

23    625.1 

13.2 

7.5 

0.54 

18 

933.0 

72825.13 

25  52  57.0 

11.5 

6.6 

0.49 

4 

13  30.8 

8  29  18.62 

23  13  II.6 

13.2 

7.5 

0.55 

5.9 

928.7 

7  27  58.26 

2552    5.0 

11.4 

6.5 

0.48 

5 

13  25.4 

8  27  ^3.85 

+23  19  59-3 

13.3 

7.6 

0.55 

20 

924.4 

7  27  34.84 

+2551    4-3 

"•3 

6.5 

0.48 

6 

13  20.0 

8  26  26.70 

232647.3 

13-4 

7.6 

0.55 

21 

920.1 

7  27  14-84 

254955.1 

11.2 

6-4 

0.48 

7 

X3  14.6 

8  24  57-27 

23  33  34-8 

13.4 

7-6 

0.55 

22 

9  15.9, 

7  26  58.27 

25  48  38.0 

ii.i 

6.4 

0.47 

8 

13   92 

8  23  25.73 

23  40  20.8 

13.5 

7.6 

0.56 

23 

911.8 

72645.07 

25  47  X3.0 

II.O 

6.3 

0.47 

9 

13    3-7 

8  21  52.2^ 

23  47   4-4 

13-5 

7.6 

0.56 

24 

9   7.7 

72635.19 

254540-4 

10.9 

6.2 

0.46 

lO 

12  58.1 

8  20  Z6.98 

+23  53  44-4 

13-6 

7-7 

0.56 

25 

9   3-6 

7  26  28.59 

+2544   ^'5 

ia8 

6.2 

0.46 

ZI 

X2  52.6 

8z8  40.ii| 

24   019.9 

13.6 

7-7 

0.56 

26 

859.6 

7  26  25.25 

25  42  13.5 

10.7 

6.1 

0.46 

Z2 

X2  47.0 

8  17    1.91 

24  649.9 

13-6 

7-7 

0.56 

27 

855.7 

72625.12 

25  40  19.6 

10.6 

6.0 

0.45 

13 

X24I.4 

8  15  22.52 

24  13  13-6 

13.6 

7-7 

0.56 

28 

85X.8 

72628.16 

25  38  19. 1 

10.5 

6.0 

0.45 

M 

12  35-8 

81342.16 

^  Z9  30.0 

13.6 

7.7 

0.56 

Mar.  z 

848.0 

72634.34 

25  36 12.2 

10.4 

5.9 

0.44 

15 

X2  30.2 

8Z2    x.oi 

+242538.3 

13.6 

7-7 

0.56 

2 

844.2 

72643.60 

+25  33  58.9 

Z0.3 

5-9 

0.44 

i6 

12  2i^.6 

8  10  19.28 

24  31  37-8 

13.6 

7-7 

0.57 

3 

840.5 

7  26  5589 

25  31  39.4 

za2 

5-8 

0.44 

17 

12  xg.o 

8   837.18 

24  37  27.7 

13^.6 

7-7 

0.57 

4 

836.8 

72711.17 

25  29  13.8 

10. 1 

5-7 

0.43 

i8 

12  13.-^ 

8   654.93 

^443   7-3 

13-6 

7-7 

0.57 

5 

833.2 

72729.39 

252642.2 

10.0 

5.7 

0.43 

19 

12    7.8 

8    512.71 

24  48  36.  z 

13-5 

7.7 

0.57 

6 

829.6 

72750.50 

2524  4-7 

9.9 

5.6 

0.42 

20 

X2     2.x 

8   330.75 

+24  53  53-5 

13.5 

7.7 

0.57 

7 

826.0 

7  28  14.46 

+25  21  21.4 

9.8 

5.6 

0.42 

21 

II  56.5 

8    149-27 

24  58  58.9 

13.5 

7.7 

0.57 

8 

822.5 

7  28  41.23 

25  18  32.3 

9.7 

5.5 

0.42 

22 

ZX5O.9 

8   0   8.47 

25    351-8 

13-5 

7.7 

0.57 

9 

8  19,1 

7  29  10.76 

25  15  37-5 

9.6 

5.4 

0.41 

23 

XX  45.3 

7  58  28.57 

25   832.0 

13-4 

7.7 

0.57 

zo 

815.7 

72943-01 

25  12  37.1 

9.5 

.5.4 

O.4X 

24 

II  39-7 

75649.72 

25  Z2  59.1 

13.4 

7.7 

0.56 

zz 

8  12.3 

7  30  17-91 

25   931-0 

9.4 

5.3 

0.40 

25 

II  341 

7  5512.12 

+25  17  12.7 

13-3 

7.6 

0.56 

12 

8   9.1 

7  30  55.42 

+25   619.4 

9.4 

5.3 

0.40 

26 

II  28.6 

7  53  35-93 

25  21  X2.7 

13.3 

7-6 

0.56 

13 

8    5.8 

7  31  35.4^ 

25    3   2.3 

9.3 

5-3 

0.40 

27 

II  23.1 

752    1.32 

25  24  590 

13.2 

7.6 

0.56 

14 

8    2.6 

7  32  18.03 

24  59  39-8 

9.2 

5.2 

0.39 

28 

II  17.6 

7  50  28.46 

25  28  31.6 

13.2 

7.6 

0.55 

15 

7  59-4 

7  33    3-01 

24  56  1 1.8 

9.1 

5.2 

0.39 

29 

II  12.2 

74857.51 

25  31  50.4 

13-2 

7.5 

0.55 

z6 

756.3 

7  33  50.37 

24  52  38.4 

9.0 

5-1 

0.39 

30 

iz   6.8 

7  47  28.61 

+25  34  55-4 

13- 1 

7-5 

0.55 

17 

7  53-1 

7  34  40.07 

+24  48  59-7 

9.0 

5.1 

0.38 

31 

II  1.4 

746    1.94 

25  37  46.4 

13-1 

7.5 

0.55 

z8 

750.1 

7  35  32.04 

244515.7 

8.9 

5-1 

0.38 

Feb.  I 

10  56. 1 

7  44  37.64 

25  40  23.6 

13-1 

7-5 

0.55 

19 

747.0 

7  36  26.23 

244126.3 

8.8 

5.0 

0.37 

2 

10  50.8 

7  43  15.86 

25  42  47.0 

13.0 

7-4 

0.54 

20 

744.0 

7  37  22.58 

243731.6 

8.7 

5.0 

0.37 

3 

10  45.5 

7  41  56.71 

25  44  57-0 

12.9 

7.4 

0.54 

21 

741.1 

7  38  21.04 

243331-6 

8.6 

4.9 

0.36 

4 

1040.3 

74040.30 

+254653-5 

12.8 

7.3 

0.54 

22 

738.2 

73921.53 

+24  29  26.4 

8.6 

4.9 

0.36 

5 

10  35.2 

7  39  26.72 

25  48  36.7 

12.7 

7.3 

0.54 

23 

7  35-3 

7  40  24.00 

24  25  15.9 

8.5 

4.9 

0.36 

6 

10  30.1 

738  16.11 

2550   6.9 

12.7 

7-2 

0.53 

24 

732.4 

7  41  28.40 

2421    0.1 

8.4 

4.8 

0.35 

7 

xo  25.0 

7  37   8.56 

25  51  24.4 

12.6 

7-1 

0.53 

25 

729.6 

7  42  34.69 

24  z6  39.0 

8.3 

4.8 

0.35 

8 

xo  20.0 

736   4.16 

25  52  29.4 

12.5 

7-1 

0.53 

26 

726.8 

74342.81 

24  12  12.6 

8.2 

4-7 

0.35 

9 

■10 15.1 

7  35    2.97 

+25  53  22.2 

12.4 

7.0 

0.52 

27 

724.0 

7  44  52.73 

+24   740.8 

8.2 

4.7 

0.34 

10 

10 10.2 

7  34    5-o8 

2554    2.9 

12.3 

7.0 

0.52 

28 

721.3 

746    4.38 

24    3    3-7 

8.1 

4-7 

0.34 

zx 

10   5-3 

7  33  IO-54 

25  54  32.0 

12.2 

7.0 

0.52 

29 

718.6 

7  47  17-73 

23  58  21. 1 

8.0 

4-6 

0.34 

Z2 

10   0.6 

7  32  19-39 

255449.7 

12.1 

6.9 

0.51 

30 

715-9 

7  48  32.72 

23  53  33.0 

8.0 

4.6 

0.33 

13 

9  55-8 

73131-66 

25  54  56.4 

12.0 

6.9 

0.51 

31 

713.2 

74949.33 

23  48  39.3 

7-9 

4-5 

0.33 

M 

9512 

7  30  47-38 

+25  54  52.5 

11.9 

6.8 

0.50 

Apr.    X 

7  10.6 

751    7-52 

+234340.1 

7-9 

4-5 

0.33 

'5 

946.5 

730   6.57 

+25  54  38.2 

11.8 

6.8 

0.50 

2 

7   8.0 

7  52  27.24 

+23  38  35-3 

7.8 

4-5 

0.33 

26 
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1 

1 
FOR  TRANSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Dftt& 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 

1           ' 
S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     s     !       •     '     " 

M 

» 

s 

h    m 

h    m     s 

•       r       «r 

m 

* 

s 

Apr.  I 

7  10.6 

751    7.52+234340.1 

7-9 

4-5 

0.33 

Mayi6 

530.5 

9    8  10.16 

+18  14  28.7 

5-7 

3.3 

a.23 

2 

7    8.0 

75227.24    233835.2 

7.8 

4.5 

0.33 

17 

528.5 

9 10    8.46 

18     444.8 

5.7 

3-3 

0.23 

3 

7    5-4 

75348.46    233324.7 

7.7 

4.4 

0.33 

18 

526.6 

912    7.14 

17  54  54.6 

5.7 

3-3 

0-23 

4 

7    2.8 

7  55  II. 13    2328    8.5 

7-7 

4.4 

0.33 

19 

524.6 

9  14   6.20 

17  44  58.2 

5.6 

3-2 

0.22 

.   5 

7   0.3 

75635.23    232246.5 

7.6 

4-3 

0.32 

20 

522.7 

916    5.62 

17  34  55-7 

5.6 

3.2  0.22    1 

6 

657.8 

7  58    o.73'+23  17  18.7 

7.6 

4-3 

0.32 

21 

520.7 

918    5.40 

+17  24  47.1 

5.6 

3.2 

0.22 

7 

6  55-3 

75927.59 

23  II  45.0 

7.6 

4.3 

0.32 

22 

518.8 

920    5.51 

17  14  32.4 

5.6 

3.2 

0.22  , 

8 

652.8 

8    055.77 

23    6    5.4 

7-5 

4-3 

0.31 

23 

516.9 

922    5.95 

17    4  ".6 

5.5 

3.2 

0.22 

9 

650.4 

8    2  25.23 

23    019.9 

7-5 

4.2 

0.31 

24 

514.9 

924   6.69 

16  53  44.8 

5.5 

3.2 

0.22 

lO 

648.0 

8    355.95 

22  54  28.3 

7.4 

4.2 

0.31 

25 

513.0 

926   7.74 

1643  11.9 

5.4 

3-1 

0.22 

II 

645.6 

8    527.90 

+22  48  30.7 

7-3 

4.2 

0.30 

26 

511.1 

928   9.09 

+1632  33.1 

5.4 

3.1 

0.21 

12 

643.2 

8   7    1.03 

22  42  27.0 

7-3 

4.2 

0.30 

27 

5   9-2 

9  30  10.73 

16  21  48.4 

5.4 

3.1 

0.21 

13 

640.9 

8   835.32 

22  36  17.3 

7.2 

4.1 

0.30 

28 

5   7.3 

9  32  12.66 

16  10  57.6 

5.4 

3.1 

0.21 

14 

638.5 

8  10  10.72 

22  30     1.5 

7-2 

4.1 

0.29 

29 

5   5.4 

9  34  14-88 

16    0    I.I 

5.3 

3*1   0.21 

15 

636.2 

8  II  47.21 

22  23  39.5 

7-1 

4.1 

0.29 

30 

5   3.5 

9  36  17.36 

15  48  58.6 

5.3 

3-Oj  0.21  ' 

i6 

633.8 

81324.75 

+22  17  II. 4 

7.0 

4.0 

0.29 

31 

5    1.6 

93820.11 

+15  37  50.2 

5.3 

3.0'  0.21 

17 

631.5 

815    3.30 

22  10  37.2 

7.0 

4.0 

0.29 

June  I 

4  59-7 

94023.13 

15  26  35.9 

5-3 

3.0!  0.21 

i8 

629.3 

8  1642.82 

22     356.8 

6.9 

4.0 

0.28 

2 

457.8 

9  42  26.41 

15  15  15.7 

5.3 

3.0j  0.21 

19 

627.0 

8  18  23.29 

21  57  10.3 

6.9 

3-9 

0.28 

3 

455.9 

9  44  29.95 

15    349.7 

5.3 

2.9  0.21 

20 

624.8 

820   4.69 

21  50  17.6 

6.8 

3.9 

0.28 

4 

4  54-1 

94633.73 

14  52  17.9 

5.2 

2.9I  0.21  ' 

2X 

622.5 

8  21  46.99 

+21  43  18.5 

6.8 

3-9 

0.28 

5 

452.2 

9  48  37.75 

+14  40  40.5 

5.2 

2.9  0.21  ^ 

22 

6  20.3 

82330.17 

21  36  13.3 

6.8 

3-9 

0.28 

6 

450.3 

9  50  42.00 

14  28  57.3 

5-2 

2.9!  0.20  1 

23 

618.2 

82514.19 

21  29     1.9 

6.7 

3.8 

0.27 

7 

448.5 

9  52  46.49 

14  17    8.6 

5-2 

2.9'  0.20 

24 

6  16.0 

8  26  59.03 

21  21  44.3 

6.7 

3.8 

0.27 

8 

446.6 

95451.21 

14    514.2 

5.2 

2.9  0.20 

25 

613.8 

8  28  44.66 

21  14  20.5 

6.6 

3.7 

0.27 

9 

4  44-7 

95656.16 

13  53  14-3 

5.1 

2.9  0.20  ■ 

26 

611.6 

8  30  31.04 

+21     650.5 

6.5 

3.7 

0.27 

10 

442.9 

9  59    1.33 

+13  41    8.9 

5.1 

1            j 
2.9  0.20 

27 

6   9.4 

832  18.15 

20  59  14. 1 

6.5 

3.7 

0.27 

II 

441.0 

10    I    6.70 

13  28  58.0 

5.1 

2.9  0.20 

28 

6    7.3 

834    5.96 

20  51  31.4 

6.4 

3-7 

0.26 

12 

439.2 

10   3  12.29 

13  16  41.9 

5-1 

2.9;  0.20  , 

29 

6    5.2 

8  35  54.46 

20  43  42.4 

6.4 

3.6 

0.26 

13 

437.4 

10    5  18.06 

13   420.5 

•  5-1 

2.8  0.20  ' 

30 

6    3.0 

8  37  43.64 

203547.1 

6.3 

3.6 

0.26 

14 

4  35-5 

10   7  24.02 

12  51  53.8 

5-0 

2.8|  0.20 

May  I 

6   0.9 

8  39  33.50 

+202745.3 

6.3 

3.6 

0.26 

15 

4  33-7 

10   930.17 

+12  3921.9 

5.0 

2.8  0.20 

2 

558.8 

8  41  24.01 

20  19  37-3 

6.3 

3.6 

0.26 

16 

431.9 

10  II  36.51 

12  26  44.9 

5.0 

2.8  0.19 

3 

556.7 

84315.15 

20  II  22.8 

6.2 

3.6 

0.26 

17 

430.0 

101343.01 

12  14     2.9 

5.0 

2.8'  0-19 

4 

554.7 

845    6.91 

20    3    1.9 

6.2 

3.6 

0.25 

18 

428.2 

10  15  49.69 

12     I  15.9 

50 

2.8'  0.19 

5 

552.6 

8  46  59.26 

19  54  34-5 

6.1 

3-5 

0.25 

19 

426.4 

10  17  56.53 

II  4824.0 

4-9 

2.8  0.19 

6 

550.6 

8  48  52.20 

+19  46   0.6 

6.1 

3  5   0.25 

20 

424.6   1020    3.55 

+  11  3527.2 

4.9 

2.8;     0.19 

7 

548.5 

85045.71 

193720.3 

6.1 

3.5 

0.25 

21 

422.7 

1022  10.71 

II  22  25.7 

4.9 

2.8|  0.19 

8 

546.5 

8  52  39.77 

192833.5 

6.0 

3.5 

0.25 

22 

420.9 

10  24  18.04 

II     919.4 

4.9 

2.8  0.19 

9 

5  44-5 

85434.36 

19  19  40.3 

6.0 

3-4 

0.24 

23 

4  19. 1 

102625.52 

10  56     8.4 

4.9 

2.8   0.19 

10 

542.4 

8  56  29.48 

19  1040.6 

5-9 

3-4 

0.24 

24 

417-3 

102833.17 

104252.7 

4.8 

2.7 

0.19 

II 

540.4 

85825.11 

+  19    I  34-5 

5.9 

3.4 

0.24 

25 

415-5 

10  30  40.97 

+102932.5 

4.8 

2.7 

0.19 

12 

538.4 

9   021.22    185222.1 

5.9 

3-4 

0.24 

26 

413.7   103248.93 

10  16    7.7 

4-8 

2.7 

0.18 

13 

536.4 

9   2  17.80    1843    3.2 

5.8 

3-4 

0.24 

27 

411.9 

10  34  57.05 

10     2  38.3 

4.8 

2-7 

o-iS 

14 

534.4 

9   4  14.82,    18  33  38.0 

5.8 

3.4 

0.23 

28 

4  10. 1 

1037    5.32 

9  49   4.6 

4.8 

2.7  0.18 

15 

532.4 

9    6  12.27     i^  24    6.5 

5-7 

3.3 

0.23 

29 

4    8.3 

103913.77 

9  35  26.4 

4.7 

2.7j  0.18 

16 

530.5 

9    8  10.16 +18  1428.7 

5-7 

3.3 

0.23 

30 

4    6.5 

10  41  22.40+  921  43.8 

4-7 

2.7,  o.rS 

17 

528.5     910    8.46+18    444.8 

5.7 

3-3 

0.23 

July   I 

4    4.7 

1043  31.19+  9   756.9 

4-7 

2.7'  0.18 

JUPITER,  1899 
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FOR  TRANSIT  AT  WASHINGTON. 

1  Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

1 

Semi- 
diam. 

1 
8.T.of 
Sem. 
Pass. 

Mer. 

h    m 

h    m     8 

e       r       w 

m 

0 

• 

h    m 

h    m    s 

•       r       m 

i» 

• 

8 

Feb.  I 

17  40-3 

1430    0.19 

-132720.6 

1.7 

17.7 

1.30 

Mar.  17 

14  47-3 

14  29  59.38 

-13  18  32.8 

1.9 

20.1 

1.47 

2 

17  36.7 

14  30  15.49 

13  28  22.5 

1.7 

17.8 

1.30 

18 

1443.1 

14  29  43-47 

1317    6.2 

1.9 

20.2 

1.47 

3 

17  330 

14  30  30.12 

13  29  20.9 

1.7 

17.8 

1.31 

19 

14  38.9 

14  29  26.95 

13 15  36.7 

1.9;  20.2;  1.48  II 

4 

1729-3 

14  30  44.07 

13  30  X5.9 

1-7 

17.9 

1.31 

20 

14  34.7 

14  29    9.80 

13 14  4.3 

1.9 

20.3    1.48  II 

5 

1725.6 

14  30  57-33 

13  31    7-5 

1-7 

17.9 

1.31 

21 

14  30.5 

14  28  52.05 

13  12  29.1 

1-9 

20.3 

1.48 

6 

17  21.9 

14  31    9.90 

-13  31 55.7 

1.7 

18.0 

1.32 

22 

1426.2 

14  28  33.70 

-131051.0 

1.9 

20.4 

1.48 

7 

17  18.1 

143121.78 

133240.5 

1.7 

18.1 

1.32 

23 

14  22.0 

14  28  14.75 

13     9  10.2 

1.9 

20.4 

1.49 

8 

17  14.4 

14  31  32.96 

13  33  21.8 

1.7 

18.1 

1.32 

24 

14  17.8 

14  27  55.23 

13     726.7 

1-9 

20.5 

1.49 

9 

17  10.6 

14  31  43.43 

13  33  59-6 

1.7 

18.2 

1.33 

25 

14  135 

142735.15 

13     540.6 

1-9 

20.5 

1.49 

lO 

17    6.9 

143153.20 

13  34  34.1 

1.7 

18.2 

1.33 

26 

14    9.2 

14  27  14.53 

13     351.9 

1.9 

20.5 

1.49 

II   17    3.1 

1432    2.26 

-1335    5.1 

1.7 

18.3 

1-34 

27 

14    4.9 

14  26  53.37 

-13     2    0.7 

1.9 

20.6 

1.50 

12   i6  59.2 

14  32  10.59 

13  35  32.6 

1.7 

18.4 

1.34 

28 

14    0.6 

14  26  31.68 

13     0    7.0 

1.9 

20.6'  1.50  II 

13   16  55.4 

1432  18.21 

13  35  56.6 

1.7 

18.4 

1.34 

29 

1356.3 

1426    9.47 

12  58  II.O 

2.0 

20.7 

1.50 

14'  16  51.6 

14  32  25.11 

133617.1 

1-7 

18.5 

1.35 

30 

13  52.0 

14  25  46-76 

12  56  12.6 

2.0 

20.7 

1.50 

i5|  16  47.8 

14  32  31.30 

1336341 

1.7 

18.5 

1.35 

31 

13  47-7 

142523.56 

12  54  11.9 

2.0 

20.7 

1.51 

1         16  1644.0 

14  32  36.76 

-13  36  47.8 

1.8 

18.6 

1-35 

Apr.  I 

1343-4 

14  24  59.89 

-1252     8.9 

2.0 

20.81  1. 51 

17'  1640.1 

14  32  41.48 

13  36  57-9 

1.8 

18.6 

1.36 

2 

13  39-0 

14  24  35.76 

1250     3.8 

2.0 

20.8    1.51 

!         18;  16  36.2 

14  32  45.48 

1337    4-5 

1.8 

18.7 

1.36 

3 

13  34.7 

14  24  11.19 

12  47  56.8 

2.0 

20.8 

1.52 

19I  16  32.3 

14  32  48.75 

1337   7.6 

1.8 

18.7 

1.37 

4 

13  30.3 

142346.21 

12  45  47.8 

2.0 

20.9 

1.52 

20   1628.5 

14  32  51.29 

1337    7.3 

1.8 

18.8 

1-37 

5 

13  26.0 

14  23  20.81 

12  43  36.9 

2.0 

20.9 

1.52 

'        21   1624.6 

143253.10 

-1337    3.5 

1.8 

18.8 

1.38 

6 

13  21.6 

14  22  55.02 

-1241  24.1 

2.0 

20.9  1.52 

22!  16  20.7 

143254.18 

13  36  56.3 

1.8 

18.9 

1.38 

•7 

13  17.3 

14  22  28.85 

12  39     9.6 

2.0 

21.0  1.53 

23   16  16.8 

14  32  54.53 

13  36  45.6 

1.8 

19.0 

1.39 

8 

13  12.9 

1422    2.33 

12  36  53.4 

2.0 

21.0  1.53 

1        24I  16  12.8 

143254.15 

133631-4 

1.8 

19.0 

1.39 

9 

13    8.5 

14  21  35.46 

12  34  35.6 

2.0 

21.0 

1.53 

25'j  16   8.9 

14  32  53-04 

13  36  13.7 

1.8 

19.1 

1.40 

10 

13    4.1 

14  21    8.27 

12  32  16.4 

2.0    21.0 

1-53 

26 

16    4.9 

143251.19 

-133552.7 

1.8 

19.2 

1.40 

II 

1259.7 

14  20  40.80 

-12  29  55-9 

2.0    21.1 

1.53 

27 

16    0.9 

14  32  48.61 

133528.2 

1.8 

19.2 

1.41 

12 

1255-4 

14  20  13.05 

122734.1 

2.o|   21.1 

1-53 

28 

15  56.9 

14  32  45.30 

1335   0.2 

1.8 

19.3 

1.41 

13 

1251.0 

141945.05 

12  25  11. 1 

2.0    21.1 

1.53 

Mar.  I 

15  52.9 

14  32  41.26 

13  34  28.8 

1.8 

19-3 

1.4X 

14 

12  46.6 

14  19  16.80 

12  22  47.1 

2.0'   21.1 

1-54 ; 

2 

15  48.9 

14  32  36.49 

1333539 

1.8 

19.4 

1.42 

15 

1242.2 

14  18  48.34 

12  2022.1 

2.0  21. 1  1.54  i 

3 

15  44-9 

14  32  30.98 

-133315.7 

1.9 

19-4 

1.42 

16 

12  37.8 

14  18  19.68 

-12  17  56.2 

2.0    21. 2I    1.54  1 

4 

1540.9 

14  32  24.75 

133234.1 

1.9 

19.5 

1.42 

17 

12  33-4 

14  17  50.85 

12  15  29.5 

2.0'   21.2'    1.54   ' 

5|  1536.8 

14  32  17.80 

133149-1 

1.9 

19.5 

1.43 

18 

12  28.9 

14  17  21.87 

12  13    2.2 

2.0!   21.2:    1.54   I 

6|  15  32.8 

143210.12 

1331    0.7 

1.9 

19.6 

1.43 

19 

1224.5 

141652.75 

121034.4 

2.0    21.2'    1.54 

7,  15  28.7 

1432    1.72 

1330    8.9 

1.9 

19.6 

1-44 

20 

12  20.1 

14  16  23.52 

12    8    6.0 

2.0 

21.2     1.54  ' 

8 

15  24.6 

14  31  52.61 

-13  29  13.8 

1.9 

19.7 

1.44 

21 

12  15.7 

141554.19 

-12    537.2 

2.0 

21.3;    1.54 

9|  1520.5 

14  31  42.78 

132815.4 

1.9 

19.7 

1.44 

22 

12  11.3 

14  15  24.79 

12    3    8.3 

2.0    21.3;    1.54     1 

1         10  15  16.4 

14  31  32.26 

132713.7 

1-9 

19.8 

1.45 

23 

12    6.8 

141455-34 

12    0  39.2 

2.0 

21. 3|  1.54 

'         II   15  12.3 

14  31  21.03 

1326    8.7 

1.9 

19.8 

1-45 

24 

12    2.4 

14  1425.85 

11  58  lO.O 

2.0 

21.3.  1.54 1 

12   15    8.1 

1431    9.11 

1325    0.5 

1.9 

19.9 

1.46 

25 

II  58.0 

141356.34 

1155408 

2.0 

21.3 

1.54! 

:        13  15  4.0 

143056.51 

-132349.2 

1.9 

19.9 

1.46 

26 

11  53.6 

14  1326.84 

-115311.7 

2.0    21.3 

1.54  1 

1         I4|  14  59.9 

14  30  43.23 

132234.7 

1-9 

20.0 

1.46 

27 

II  49.2 

14  12  57.36 

11 5042.9 

2.0    21.3 

1.54 

15 

14  55-7 

14  30  29.27 

13  21  17.1 

1-9 

20.0 

1.47 

28 

II  44.7 

14  12  27.91 

1148  14-3 

2.0j   21.3 

1.54  1 

16 

1451.5 

14  30  14.65 

131956.5 

1.9 

20.1 

1.47 

29 

1140.3 

14  11  58.52 

114546.2 

2.o|   21.3 

1.54 

17 

1447.3 

14  29  59-38 

13  18  32.8 

1.9 

20.1 

1.47 

30 

11  35.9 

14  11  29.22 

11  43  18.8 

2.0 

21.3 

1-54 

i     '^ 

1443.1 

14  29  43.47 

-13  17    6.2 

1.9 

V.2 

1.47 

May   1 

1131.5 

14  11    0.02 

-II  40  52.0 

2.0 

21.2: 1.54 

1      191 14  38.9 

14  29  26.95 

~i3  15  36.7 

1.9 

20.2 

1.48 

2 

11  27.1 

14  10  30.95 

-11  38  25.9 

2.0 

21.2    1.54  . 
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FOIl  TRANSIT  AT  WASHINGTON.                                           | 

1 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

TTimnt 

Apparent 

Decunation 

at 

Tranait 

Hor. 
Par. 

Seml- 
diam. 

S.Tu)f 
Sem. 
Paaa. 

Mer. 

DatCL 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

DecSnation 

at 

Transit 

Hor. 
Par. 

Semi- 

diam. 

&T-01' 
Sera.; 
Paasil 
Mer. 

h    m 

h    m    • 

m      »     f 

m 

m 

s 

h    m 

b    m    s 

•      r      m 

• 

* 

.       1 

May  I 

II  31.5 

14  II    0.02 

-II  40  52.0 

2.0 

21.2 

1.54 

Junei5 

8  19.0 

13  55  26.39 

-102648.1 

X.9 

19.8   Z.43 

2 

II  27.1 

14  10  30.95 

II  38  25.9 

2.0 

21.2 

1.54 

16 

815.0 

13  55  18.52 

10  26  21.7 

1.9 

X9.7,  Z.43 

3 

II  22.7 

14  10    2.03 

II  36   0.6 

2.0 

ai.2 

1.54 

17 

810.9 

13  55  ".32 

10  25  59.1 

1.8 

Z9.7    X.42 

4 

II  18.3 

14    933.26 

II  33  36.3 

2.0 

21.2 

X.54 

18 

8   6.9 

1355    4.79 

10  25  40.3 

Z.8 

19.6 

X.42' 

5 

II  13-8 

14    9    4.67 

II  31  13.1 

2.0 

21.2 

1-54 

19 

8    2.3 

13  54  58.95 

10  25  25.2 

1.8 

19.6 

1.42 

6 

II    9.4 

14    836.28 

-II  28  51.0 

2.0 

21.2 

1-54 

20 

758.8 

13  54  53.79 

-10  25  13.9 

1.8 

19.5 

I.41 

7 

II    5.0 

14   8   8.10 

II  26  30.2 

2.0 

2I.I 

X.53 

21 

754.8 

135449.30 

1025    6.5 

1.8 

19.5 

Z.4Z 

8 

II   0.6 

14   740.17 

II  24  10.9 

2.0 

2I.I 

1.53 

22 

750.8 

135445.48 

1025    2.8 

1.8 

19.4 

Z.41 

9 

IP  56.3 

14    712.59 

II  21  53.1 

2.0 

2I.I 

1.53 

23 

746.8 

X3  54  42.35 

I0  25   2.7 

z.8 

19t4 

1.40 

zo 

IP  51-9 

14   645.10 

II  19  36.9 

2.0 

2I.I 

1.53 

24 

742.9 

13  54  39.90 

1025  6.4 

z.8 

19-3 

1.40 

II 

10  47-5 

14   617.99 

-II 17  22.4 

2.0 

2I.I 

1-53 

25 

738.9 

135438.12 

-10  ^5  13.9 

z.8 

19.3 

1.40 

12 

10  43.1 

14    551.20 

II  15   9.8 

2.0 

2I.I 

x-53 

26 

735-0 

13  54  37.02 

10  25  25.3 

1.8 

19.2 

1.39 

X3 

10  38.7 

14    524.76 

II  12  59.0 

2.0 

21. 1 

1.52 

27 

7  3X.O 

13  54  3660 

10  25  40.4 

.  1.8 

19,2 

X.39 

14 

10  34-4 

14   458.68 

II  1050.2 

2.0 

2I.I 

1-52 

28 

727.1 

13  54  36.87 

10  25  59.2 

1.8 

19. 1 

Z.38 

15 

10  30.Q 

14   432.97 

II    843.4 

2.Q 

21.0 

1.52 

29 

723.^ 

13  54  37.82 

ip  26  21.7 

^8 

19.1 

1.38 

i6 

10  25.6 

14   4   7.64 

-11   638.9 

2.0 

21.0 

1-52 

30 

719-3 

13  54  39.44 

-10  26  48.1 

z.8 

19.0 

1.38 

17 

10  21.3 

14    342.69 

II   436.7 

2.0 

21.0 

1.52 

J^  ^ 

715-4 

13  54  41-74 

10^718.3 

1.8 

19.0 

X.37 

i8 

IP  17.0 

14   3  18.16 

II    236.7 

2.0 

21.0 

1.51 

2 

7  "-5 

13  54  44-72 

lo  27  52.2 

1.8 

18.9 

X.37 

19 

10  12.6 

14    254.06 

iz   039.0 

2.0 

20.9 

1.51 

3 

7   7.6 

13  54  48.38 

10  26  29.8 

1.8 

18.9 

X.37 

20 

10   8.3 

14   230.40 

105843.9 

2.0 

?o.9 

1.51 

4 

7   3.8 

13  54  52.71 

1029  II.O 

X.8 

18.8 

Z.36 

21 

10   4.0 

14   2   7.20 

-10  56  51.5 

2.0 

20.9 

1.51 

5 

659.9 

13  54  57.73 

-10  29  55.9 

1.8 

18.8 

X.36; 

22 

9  59-7 

14    144-46 

1055   1.6 

2.0 

20.8 

1.50 

6 

656.x 

1355    3.42 

10  30  44.6 

1.8 

18.7 

X.35 

23 

9  55-4 

14    122.21 

10  53  14.3 

2.0 

20.8 

1.50 

7 

652.2 

1355   9.78 

10  31  36.8 

1.8 

18.7 

X.35 

24 

951.1 

14    I    0.45 

10  51  29.9 

2.0 

20.8 

1.50 

8 

648.4 

13  55  16.82 

10  32  32.7 

1.8 

18.6 

X.34 

25 

946-8 

14   039.19 

104948.4 

2.0 

2a7 

1.49 

9 

644.6 

13  55  24-52 

10  33  32.3 

z.8 

18.5 

x-34. 

26 

942-5 

14    018.44 

-1048   9.7 

1.9 

20.7 

1.49 

10 

640.8 

13  55  32.88 

-10  34  35-4 

z.8 

18.5 

1-33 

27 

938.2 

13  59  58.21 

10  46  34.0 

1.9 

20.6 

1.49 

zz 

637.1 

13  55  41.91 

10  35  42.0 

1.7 

18.4 

X.33 

28 

9340 

13  59  38.53 

1045   1.3 

1.9 

20.6 

1.49 

12 

633.3 

13  55  51.60 

10  36  52. 1 

X.7 

18.3 

X.32 

29 

929.7 

13  59  19.40 

10  43  31.7 

1.9 

20.6 

1.48 

13 

629.5 

1356    1.94 

1038   5.8 

X.7 

18.3 

x-aa 

30 

925.5 

1359   0.82 

1042    5.2 

1.9 

20.5 

1.48 

14 

625.8 

13  56  12.93 

10  39  22.9 

x.7 

18.2 

X.31 

31 

921.3 

13  58  42.81 

-10  40  41.9 

1.9 

20.5 

1.48 

15 

622.0 

13  56  24.56 

-104043.4 

x.7 

Z8.2 

Z.3Z 

Jane  I 

917.1 

135825.38 

10  39  21.9 

1.9 

20.4 

1.48 

16 

618.3 

13  56  36.83 

1042   7.3 

17 

I8.Z 

X.3X 

2 

912-9 

1358   8.53 

1038    5.2 

1.9 

20.4 

1.47 

X7 

614.6 

13  56  49.74 

104334.6 

x.7 

z8.z 

Z.30 

3 

9   8.7 

13  57  52.26 

10  36  51.7 

1.9 

20.4 

x-47 

18 

610.9 

1357    3-28 

1045   5.3 

1-7 

z8.o 

1.30 

4 

9   4.5 

13  57  36.59 

10  35  41.7 

1.9 

20.3 

X.47 

19 

6   7.2 

13  57  17-43 

104639.3 

1.7 

z8.o 

1.30 

5 

9   0-3 

13  57  21.55 

-10  34  35-2 

1.9 

20.3 

1.47 

20 

6   3.5 

13  57  32.21 

—1048  16.5 

x.7 

X7.9 

1.29 

6 

856.1 

1357    7.13 

10  33  32.2 

1.9 

20.2 

1.46 

21 

559.8 

135747-62 

104956.8 

x.7 

17.9 

1.29 

7 

851.9 

13  56  53.34 

10  32  32.8 

1.9 

20.2 

1.46 

22 

556.2 

1358    3-64 

10  51  40.2 

x.7 

17.8 

1.28 

8 

847.8 

135640.19 

10  31  36.8 

1.9 

20.2 

1.46 

23 

552-5 

13  58  20.25 

10  53  26.8 

x.7 

17.8 

1.28 

9 

843.6 

135627.68 

10  30  44.6 

1.9 

20.1 

1.45 

24 

548.9 

13  58  37-47 

1055x6.7 

x.7 

17.7 

1.28 

10 

839.5 

13  56  15.81 

-10  29  56.0 

1.9 

20!  I 

1.45 

25 

545.2 

13  58  55.28 

-1057   9.6 

x.7 

Z7.7 

1.27 

11 

835.4 

1356   4.60 

1029  II.O 

1.9 

20.0 

1.44 

26 

541.6 

13  59  X3.68 

Z059   5.6 

x.7 

Z7.6 

1.27 

X2 

831.3 

13  55  54.04 

10  28  29.6 

1.9 

19.9 

1.44 

27 

538.0 

13  59  32.68 

XX    X   4-4 

x.7 

17.6 

1.27 

13 

827.2 

135544-15 

10  27  52.0 

1.9 

19.9 

1.44 

28 

534.4 

13  59  52.27 

zz   3  6.2 

x.7 

X7.5 

1.26 

14 

823.1 

13  55  34-93 

10  27  18.2 

1.9 

19.8 

1.43 

29 

530.8 

14   012.44 

zi    5  ZI.Z 

x.7 

X7.5 

1.26 

15 

8  19.0 

13  55  26.39 

-10  26  48. 1 

1-9 

19.8 

1.43 

30 

527.2 

14   033.18 

-IZ   718.8 

Z.6 

^7-4 

1.26 

16 

815.0 

13  55  i8.'52 

-10  26  21.7 

1.9 

19.7 

1.43 

31 

523.6 

14   054-50 

-II   929.4 

Z.6 

X7.4 

1.26  1 

SATURN,  1899. 
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FOR  TRANSIT  AT  WASHl;SGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
dlam. 

S.T.of 
Sem. 
Pass. 
Mot. 

Date. 

Moan 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem 
Pass. 
Mer. 

! 

h    m 

h    m    8 

•       r       m 

m 

• 

8 

h    m 

h    m    8 

•       »       m 

n 

rr 

8 

Mar.  16 

17  52.6 

17  31  51.71 

-21  50  56.8 

0.9 

7.8 

0.60 

May  I 

14  49.7 

17  29  44.77 

-21  4621.3 

I.O 

8.4 

0.64 

17 

17  48.8 

17  31  58.32 

21  50  56.4 

0.9 

7.8 

0.60 

2 

14  45.5 

17  29  32.91 

21  46  10.5 

I.O 

8.4 

0.65 

18 

17  45.0 

1732    4-52 

21  50  55-7 

0.9 

7.8 

0.60 

3 

14  41.4 

17  29  20.71 

21  45  59.5 

1.0 

8.4 

0.65 

19 

17  41.2 

17  32  10.28 

21  50  54.8 

0.9 

7.8 

0.60 

4 

14  37.3 

1729    8.19 

214548.2 

I.O 

8.4 

0.65 

20 

17  37-3 

17  #2  15.63 

21  50  53.6 

0.9 

7.8 

0.60 

5 

14  33.x 

17  28  55.36 

21  45  36.8 

I.O 

8.4 

0.65 

21 

17  33-5 

17  32  20.55 

-21  50  52.1 

0.9 

7.9 

0.60 

6 

14  29.0 

17  28  42.21 

-2X  45  25.3 

I.O 

8.5 

0.65 

22 

17  29.6 

17  32  25.05 

215050.2 

0.9 

7.9 

0.61 

7 

14  24.8 

17  28  28.75 

21  45  13.6 

I.O 

8.5 

0.65 

23 

1725.8 

17  32  29.14 

21  50  48.0 

0.9 

7.9 

0.61 

8 

14  20.6 

17  28  15.01 

2145    1.8 

|.o 

8.5 

0.65 

24 

1721.9 

17  32  32.80 

21  50  45.6 

0.9 

7.9 

0.61 

9 

14  16.5 

1728    0.98 

21  44  49.8 

I.O 

8.5 

0.65 

25 

17  18.0 

17  32  36.03 

21  5042.9 

0.9 

7.9 

0.61 

xo 

14  12.3 

17  27  46.67 

21  44  37.7 

I.O 

8.5 

0.65 

26 

17  14.1 

17  32  38.84 

-21  50  40.0 

0.9 

8.0 

0.61 

II 

14    8.1 

17  27  32.08 

-21  44  25.4 

I.O 

8.5 

0.65 

27 

17  10.2 

173241.23 

21  50  36.8 

0.9 

8.0 

0.61 

12 

14    4.0 

17  27  17.23 

21  44  12.9 

I.O 

8.5 

0.65 

28 

17   6-3 

17  32  43.20 

2150334 

0.9 

8.0 

0.61 

13 

1359.8 

1727    2.11 

2144    0.3 

I.O 

8.5 

0.66 

29 

17   2.4 

17  32  44.74 

21  50  29.7 

0.9 

8.0 

0.61 

14 

13  55.6 

17  26  46.73 

21  43  47-5 

1.0 

8.5 

0.66 

30 

1658.5 

17  32  45.85 

21  50*25.7 

0.9 

8.0 

0.62 

15 

13  51.4 

17  26  31.11 

21  43  34-6 

^     I.O 

8.5 

0.66 

31 

16  54.6 

17  32  46.53 

-21  5021.4 

0.9 

8.0 

a62 

16 

13  47.2 

17  26  15.27 

-21  43  21.6 

I.O 

8.6 

0.66 

Apr.  X 

16  50.7 

17  32  46.79 

21  50  16.9 

0.9 

8.1 

0.62 

17 

13  430 

172559.19 

2143   8.5 

I.O 

8.6 

0.66 

i           2 

16  46.7 

17  32  46.63 

21  50  12.2 

0.9 

8.1 

0.62 

18 

13  38.8 

17  25  42.89 

21  42  55.3 

I.O 

8.6 

0.66 

3 

1642.8 

17  32  46.04 

21  50   7.2 

0.9 

8.1 

0.62 

19 

13  34.6 

17  25  26.37 

21  42  41.9 

I.O 

8.6 

0.66 

4 

16  38.8 

17  32  45.01 

21  50   2.0 

0.9 

8.1 

0.62 

20 

13  30.4 

1725    9.66 

21  42  28.4 

I.O 

8.6 

0.66 

5 

16  34.9 

17  32  4356 

-21  49  56.6 

0.9 

8.1 

0.62 

21 

13  26.2 

17  24  52.76 

-21  42  14.8 

I.O 

8.6 

0.66 

6 

i6  30.9 

17  32  41.70 

21  49  50.9 

0.9 

8.2 

0.62 

22 

13  22.0 

17  24  3567 

2142    I.I 

I.O 

8.6 

0.66 

7 

i6  26.9 

17  32  39.42 

21  49  45.0 

0.9 

8.2 

0.63 

23 

13  17.7 

17  24  18.40 

21  41  47.4 

I.O 

8.6 

0.66 

8|  1623.0 

17  32  36.71 

21  49  38.8 

0.9 

8.2 

0.63 

24 

13  13.5 

1724    0.97 

21  41  33.5 

I.O 

8.6 

0.66 

9  16  19.0 

17  32  3358 

21  49  32.4 

0.9 

8.2 

0.63 

25 

13   9.3 

17  23  43.37 

21  41  19.4 

I.O 

8.6 

0.66 

10 

16  15.0 

17  32  30.03 

-214925.8 

0.9 

8.2 

0.63 

26 

13   5.1 

172325.61 

-2141     5.2 

I.O 

8.6 

0.66 

II 

16  II.O 

17  32  26.07 

21  49  19.0 

0.9 

8.2 

0.63 

27 

13   0.8 

1723    7.71 

21  4051.0 

I.O 

8.6 

0.66 

12  16   7.0 

17  32  21.69 

21  49  12. 1 

0.9 

8.2 

0.63 

28 

12  56.6 

17  22  49.68 

21  40  36.7 

I.O 

8.6  0.66  II 

1         13  16    3.0 

17  32  16.90 

2149   4.9 

0.9 

8.2 

0.63 

29 

12  52.4 

172231.52 

214022.3 

I.O 

8.6 

0.66 

14  15  58.9 

17  32  11.71 

21  48  57.5 

0.9 

8.3 

0.63 

30 

12  48.1 

17  22  13.23 

2140     7.9 

I.O 

8.6 

0.66 

15;  15  54-9 

1732   6.12 

-21  48  49.9 

0.9 

8.3 

0.63 

31 

12  43.9 

17  21  54.83 

-21  39  53-5 

I.O 

8.6 

0.66 

16 

15  50.9 

17  32   0.12 

21  4842.1 

0.9 

8.3 

0.63 

June  I 

12  39.7 

17  21  36.34 

21  39  39.0 

I.O 

8.6 

0.66 

17 

15  46.9 

17  31  53.73 

21  48  34.1 

0.9 

8.3 

0.63 

2 

12  35.4 

17  21  17.76 

21  39  24.5 

I.O 

8.6 

0.66 

18 

1542.8 

17  31  46.95 

21  48  25.8 

0.9 

8.3 

0.63 

3 

12  31.2 

17  20  59.09 

2139   9.9 

I.O 

8.6 

0.66 

19 

15  38.8 

17  31  39.77 

21  48  17.3 

0.9 

8.3 

0.63 

4 

12  26.9 

172640.34 

21  38  55.3 

1.6 

8.6 

0.66 

20 

15  34.7 

17  31  32.21 

-2148   8.7 

0.9 

8.3 

0.64 

5 

12  22.7 

172021.53 

-2X  38  40.6 

x.o 

8.6 

0.66 

21 

15  30.6 

17  31  24.27 

21  47  59.9 

0.9 

8.3 

0.64 

6 

12  18.4 

1720   2.68 

21  38  26.0 

I.O 

8.6 

0.66 

22 

15  26.6 

17  31  1596 

21  47  50.8 

0.9 

8.4 

0.64 

i 

12  14.2 

17  19  43.77 

21  38  II. 3 

x.o 

8.6 

0.66 

23 

15  22.5 

1731    7-27 

214741.6 

0.9 

8.4 

0.64 

8 

12  ZO.O 

17  19  24.82 

21  37*56.6 

I.O 

8.6 

0.66 

24 

15  18.4 

17  30  58.21 

21  47  32.2 

0.9 

8.4 

0.64 

9 

12     5.7 

17  19   5.86 

213741.9 

x.o 

8.6 

0.66 

25 

15  14-3 

17  30  48.78 

-21  47  22.7 

0.9 

8.4 

0.64 

Id 

12     1.5 

17  x8  46.SI0 

-^x  37  27.3 

X.O 

8.6 

0.66 

26 

15  10.2 

*7  30  38.99 

21  47  13.0 

0.9 

8.4 

0.64 

II 

II  57.2 

X7  x8  27.92 

21  37  12.7 

I.O 

8.6 

0.66 

27 

15   6.1 

17  30  28.84 

2147    3.1 

0.9 

8.4 

0.64 

12 

II  53.0 

17  18   8.95 

21  36  58.x 

x.d 

8.6 

0.66 

28 

15   2.0 

17  30  18.34 

21  46  52.9 

O.0 

8.4 

0.64 

13 

II  48.7 

17  17  50.01 

21  36  43.6 

x.d 

8.6 

0.66 

29 

1457.9 

1730  7-49 

214642.5 

0.9 

8.4 

0.64 

14 

"  44^5 

17  17  31.09 

ii  56  29.2 

x.d 

8.6 

0.66 

30 

14  53.8 

172956.30 

-21  46  32.0 

x.d 

8.4 

0.64 

15 

II  40.2 

17  17  12.20 

-21  ^  14*8 

x.d 

8.6 

0.66 

May  1 

. 

14  49.7 

17  ig  44.77 

-^14621.^ 

x.d 

8.4 

0.64 

16 

II  36.0 

t7  x6  53^35 

-41^6  o;5 

x.d 

8.6 

O.0tf 
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FOR  TRANSIT  AT  WASHINGTON, 

DM. 

Mean 
Time 

of 
Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Dat6. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecHnation 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

ar^f 

Sem. 
Pass. 
Mer. 

h    m 

h    m     s 

•       '       m 

i» 

m 

8 

h    m 

h 

m     s 

•     /     » 

*» 

- 

8 

Junei6 

II  36.0 

171653.35 

-21  36    0.5 

I.O 

8.6 

0.66 

Aug.  I 

824.0 

17 

541-13 

-21  2930.1 

0.9 

8.3 

0.64    . 

17 

II  31.7 

17  16  34.57 

21  35  46.3 

I.O 

8.6 

0.66 

2 

819.9 

17 

5  33-38 

21  29  31.2 

0.9 

8.3 

0.63 

18 

II  27.5 

17  16  15.85 

21  35  32.2 

1.0 

8.6 

0.66 

3 

815.8 

17 

5  26.01 

21  29  32.8 

0.9 

8.2 

0.63 

X9 

II  23.3 

17  15  57.21 

21  35  18.2 

I.O 

8.6 

0.66 

4 

811.8 

^7 

5  19.03 

21  29  35.0 

0.9 

8.2 

0.63 

20 

II  19.0 

17  15  38.64 

2135    4-3 

I.O 

8.6 

0.66 

5 

8    7.7 

17 

5  12.42 

21  29  3J.7 

0.9 

8.2 

0.63 

21 

II  14.8 

17  1520.17 

-21  34  50.6 

1.0 

8.6 

0.66 

6 

8    3.7 

17 

5    6.20 

-212940.9 

0.9 

8.2 

0.63 

22 

II  10.5 

17  15    1.80 

21  34  37-0 

I.O 

8.6 

0.66 

7 

7  59-7 

17 

5   0.38 

212944.7 

0.9 

8.2 

0.63 

23 

II    6.  J 

171443.53    213423.6 

I.O 

8.6 

0.66 

8 

7  55-7 

17 

454.96 

21  2949.0 

0.9 

8.2 

0.63 

24 

II    2.1 

171425.38 

21  34  10.3 

I.O 

8.6 

0.66 

9 

751.6 

17 

4  49.93 

21  29  53.9 

0.9 

8.2 

0.63    1 

25 

10  57.8 

17  14    7.36 

21  33  57-2 

I.O 

8.6 

0.66 

xo 

747.6 

17 

445-30 

21  29  59.3 

0.9 

8.2 

0.63 

26 

10  53.6 

17  13  49-47 

-2133  44-2 

I.O 

8.6 

0.66 

11 

743.6 

17 

441.07 

-2130    5.3 

0.9 

8.1 

0.63 

27 

10  49.4 

17  13  31.73 

213331.4 

I.O 

8.6 

0.66 

12 

739.6 

17 

4  37-25 

21  30  II.8 

0.9 

8.1 

0.63 

28 

1045.2 

17  13  14.13 

21  33  18.8 

I.O 

8.6 

0.66 

13 

735.7 

17 

4  33.83 

21  30  18.9 

0.9 

8.1 

0.63 

29 

10  40.9 

17  12  56.70 

2133   6.5 

I.O 

8.6 

0.66 

14 

731-7 

17 

4  30.81 

21  30  26.6 

0.9 

8.1 

0.62 

30 

10  36.7 

17  12  39.44 

21  32  54-5 

I.O 

8.6 

0.66 

15 

727.7 

17 

4*28.20 

ax  30  34-9 

0.9 

8.1 

0.62 

July   I 

10  32.5 

17  12  22.34 

-21  32  42.6 

I.O 

8.6 

0.66 

16 

7237 

17 

4  26.00 

-21  30  43-7 

0.9 

8.1 

0.62 

2 

1028.3 

17  12    5.42 

21  32  31.0 

I.O 

8.6 

0.66 

17 

719.8 

17 

4  24.21 

21  30  53.0 

0.9 

8.1 

0.62 

3 

10  24. 1 

17  II  48.71 

21  32  19.6 

I.O 

8.6 

0.66 

18 

715.8 

17 

4  22.82 

21  31    2.9 

0.9 

8.1 

0.62   1 

4 

10  19.9 

17  II  32.21 

21  32   8.5 

I.O 

8.6 

0.66 

19 

711.9 

17 

4  21.84 

21  31  13-4 

0.9 

8.0 

0.62   1 

5 

10  15.7 

17  II  15.91 

21  31  57.8 

I.O 

8.6 

0.66 

20 

7   7-9 

17 

421.27 

21  31  24.5 

0.9 

8.0 

0.62   ■ 

6 

10  II. 5 

17  10  59.83 

-21  31  47-3 

I.O 

8.6 

0.66 

21 

7   4-0 

17 

421.12 

-21  31  36.1 

0.9 

8.0  0.62 

7 

10   7-3 

171043.98 

21  31  37-1 

I.O 

8.6 

0.66 

22 

7   0.1 

17 

4  21.38 

21  31  48.3 

0.9 

8.0  0.62 

8 

10   3.1 

17  10  28.37 

21  31  27.2 

I.O 

8.6 

0.66 

23 

656.1 

17 

4  22.04 

21  32    I.O 

0.9 

8.0,  0.62  1 

9 

958.9 

17  10  12.99 

21  31 17.6 

I.O 

8.5 

0.65 

24 

652.2 

17 

423.12 

21  32  14-3 

0.9 

8.0j  0.62 

xo 

9  54-7 

17   957-87 

21  31    8.3 

I.O 

8.5 

0.65 

25 

648.3 

17 

4  24.61 

21  3228.1 

0.9 

8.o|  0.61 

II 

9505 

17   943.01 

-21  30  59.4 

I.O 

8.5 

0.65 

26 

644.4 

17 

4  26.52 

-21  32  42.5 

0.9 

8.0 

0.61 

12 

946.4 

17   928.41 

21  30  50.9 

I.O 

8.5 

0.65 

27 

640.5 

17 

428.84 

21  32  57.4 

0.9 

8.0 

0.61    i 

13 

942.2 

17    914.08 

21  30  42.8 

I.O 

8.5 

0.65 

28 

636.6 

17 

4  31.57 

21  33  12.9 

0.9 

7-9 

0.61    i 

14 

938.0 

17    9   0.02 

21  30  35.1 

I.O 

8.5 

0.65 

29 

632.8 

17 

4  34.71 

21  33  28.9 

0.9 

7-9 

0.61    1 

15 

9  33-9 

17    846.26 

21  3027.8 

I.O 

8.5 

0.65 

30 

628.9 

17 

4  38.27 

2133  45-4 

0.9 

7-9 

0.61 

16 

929.7 

17    832.79 

-21  30  20.8 

I.O 

8.5 

0.65 

31 

625.0 

X7 

4  42.24 

-2134    2.5 

0.9 

7-9 

0.61 

>7 

925.6 

17   8  19.62 

21  30  14.2 

I.O 

8.5 

0.65 

Sept.  I 

621.2 

17 

446.62 

21  34  20.1 

0.9 

7-9 

0.61 

18 

921.4 

17   8   6.74 

21  30  8.0 

I.O 

8.4 

0.65 

2 

617-3 

17 

4  51.42 

21  34  38.3 

0.9 

7-9 

0.61 

19 

917.3 

17   7  54-17 

21  30    2.2 

I.O 

8.4 

0.65 

3 

613-5 

17 

4  56.63 

21  34  57.0 

0.9 

7-9 

0.61 

20 

913.1 

17   741-92 

21  29  56.9 

I.O 

8.4 

0.65 

4 

6   9.6 

17 

5   2.26 

21  35  16.2 

0.9 

7.9  0.60 

21 

9  9.0 

17   729.99 

-21  2952.1 

I.O 

8.4 

0.65 

5 

6    5.8 

17 

5   8.29 

-21  35  35.9 

0.9 

7.8  0.60 

22 

9   4-9 

17   718.38 

212947.7 

I.O 

8.4 

0.65 

6 

6   2.0 

17 

5  14-73 

21  35  56.1 

0.9 

7.8  0.60 

23 

9   0.8 

17   7   7.11 

212943-7 

I.O 

8.4 

0.64 

7 

558.1 

17 

521.57 

21  36  16.7 

0.9 

7.8 

0.60 

24 

856.6 

17   656.17 

21  29  40.2 

I.O 

8.4 

0.64 

8 

554.3 

17 

5  28.83 

21  36  37.8 

0.9 

7.8 

0.60 

25 

852.5 

17   645.56 

21  29  37.2 

I.O 

8.4 

0.64 

9 

550.5 

17 

5  36.49 

21  36  59.4 

0.9 

7-8 

0.60 

26 

848.4 

17   635.29 

-212934-7 

0.9 

8.3 

0.64 

10 

546-7 

17 

544.55 

-21  37  21.5 

0.9 

7.8 

0.59 

27 

844-3 

17   625.37 

21  29  32.7 

0.9 

8.3 

0.64 

II 

5430 

17 

5  5302 

21  37  44-0 

0.9 

7-8 

0.59 

28 

840.2 

17   615.81 

21  2931.2 

0.9 

8.3 

0.64 

12 

5  39-2 

17 

6    1.89 

21  38    7.0 

0.9 

7.8 

0-591 

29 

836.1 

17   6   6.59 

21  2930.1 

0.9 

8.3 

0.64 

13 

5  35-4 

17 

6 II. 15 

21  38  30.4 

0.9 

7-7  0.59  ! 

30 

832.1 

17   5  57-74 

21  29  29.6 

0.9 

8.3 

0.64 

14 

531.6 

17 

6  20.81 

21  38  54-2 

0.9 

7-7  0.59 

31 

828.0 

17   549.25 

-21  29  29.6 

0.9 

8.3 

0.64 

15 

527.8 

17 

6  30.86 

-21  39  18.5 

0.9 

7-7  0.59 

Aug.  I 

824.0 

17   541-13 

-21  29  30.1 

0.9 

8.3 

0.64 

x6 

524.1 

17 

641.30 

-21  39  43.2 

0.9 

1 

7.7  0.59 

URANUS,  1899. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Tranait 

Apparent 

R.  Ascenaion 

at 

Tranait 

Apparent 

Declination 

at 

TnuiaiL 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Tranait 

Hor. 
Par. 

Semi- 
diam. 

S.T.of! 
Sem.  ' 
Pass.  1 
Mer.   1 

h    m 

h    m    8 

•     »     ^ 

m 

m 

• 

h    m 

h    m    • 

0        r        i» 

m 

m 

a 

Mar.  I 

17  44-9 

162455-36 

-21  32  14.0 

0.5 

1.8 

0.13 

Apr.  16 

14  42.0 

162256.34 

-21  27  53.0 

0.5 

1.8 

0.13 

2 

1741.0 

16  24  57.68 

21  32  19.5 

0.5 

1.8 

0.13 

17 

14  38.0 

16  22  49.17 

21  27  36.8 

0.5 

1.8 

0.13  , 

3 

17  37.1 

16  24  59.77 

21  32  24.4 

0.5 

1.8 

0.13 

18 

14  33.9 

162241.85 

21  27  20.2 

0.5 

1-9  0.13 

4 

17  33-2 

1625    X.64 

21  32  28.8 

0.5 

'  1.8 

0.13 

^9 

14  29.8 

16  22  34.38 

•2127     3.2 

0.5 

i-9|  0.13 

5 

17  29.3 

1625    3.28 

21  32  32.7 

0.5 

1.8 

0.13 

20 

14  25.8 

16  22  26.75 

212645.7 

0.5 

1.9  0.13 

6 

17  25.3 

1625    4.68 

-21  32  36.1 

0.5 

1.8 

0.13 

21 

1421.7 

16  22  18.98 

-21  26  28.0 

0.5 

1.9  0.13  ; 

7 

17  21.4 

1625    5.84 

21  32  39.0 

0.5 

1.8 

0.13 

22 

14  17.7 

1622  11.07 

21  26    9.9 

0.5 

i.9|  0.13 

8 

17  17.5 

1625    6.78 

21  32  41.3 

0.5 

1.8 

0.13 

23 

14  13.6 

1622     3.02 

21  25  51.4 

0.5 

X.9  0.13  j 

9 

17  13.6 

1625    7.50 

21  32  43.2 

0.5 

1.8 

O.I3 

24 

14    9.5 

1621  54.82 

21  25  32.7 

0.5 

1.9  0.13 

10 

17    9.7 

1625    7.99 

213244-5 

0.5 

1.8 

0.13 

25 

14    5-5 

16  21  46.50 

21  25  13.6 

0.5 

1.9  0.13  • 

II 

17    5.8 

1625    8.26 

-21  32  45.4 

0.5 

1.8 

0.13 

26 

14    1.4 

16  21  38.05 

-21  24  54.1 

0.5 

I.9I  0.13 

12 

17    1.8 

1625    8.30 

21  32  45-7 

0.5 

1.8 

0.13 

27 

13  57-3 

16  21  29.47 

21  24  34.3 

0.5 

1.9,  0.13 

13 

16  57.9 

1625    8.12 

21  32  45.5 

0-5 

1.8 

0.13 

28 

13  53.2 

16  21  20.77 

21  24  14.3 

0.5 

1.9!  0.13 

M 

16  53-9 

1625    7.71 

213244.8 

0.5 

1.8 

0.13 

29 

13492 

16  21  11.95 

21  23  54.1 

0.5 

i.9|  0.13 

1         ^^ 

16  50.0 

1625    7-07 

213243.5 

0.5 

1.8 

0.13 

30 

13  45.1 

16  21     3.02 

21  23  33.4 

0.5 

1.9  0.13 

1         '^ 

16  46.1 

1625    6.21 

—21  3241.9 

0.5 

1.8 

0.13 

May  I 

1341.0 

16  20  53.98 

-21  23  12.4 

0.5 

i.9|  0.13 

17 

16  42. 1 

1625    5.12 

21  32  39.7 

0.5 

1.8 

0.13 

2 

13  36.9 

16  20  44.82 

21  22  51.2 

0.5 

1.9  0.13 

i8   1638.2 

1625    3.81 

21  32  36.9 

0.5 

1.8 

0.13 

3 

13  32.8 

16  20  35.56 

21  22  29.7 

0.5 

1-9,  0.13 

19 

16  34.2 

1625    2.29 

21  32  33.6 

0.5 

1.8 

0.13 

4 

13  28.7 

16  20  26.20 

21  22    7.9 

0.5 

1.9I  0.13 

<        20 

16  30.2 

1625    0.55 

21  32  29.9 

0.5 

1.8 

0.13 

5 

13  24.6 

16  20  16.75 

21  21  45.9 

0.5 

1.9  0.13 

!     - 

1626.3 

16  24  58.59 

-21  32  25.6 

0.5 

1.8 

0.13 

6 

13  20.6 

16  20    7.20 

-21  21  23.6 

0.5 

1.9 

0.13 

22 

1622.3 

162456.41 

21  32  20.9 

0.5 

1.8 

0.13 

7 

13  16.5 

161957-55 

2X21     I.I 

0.5 

1-9 

O.X3 

23 

16  18.3 

16  24  54.02 

21  32  15.7 

0.5 

1.8 

0.13 

8   13  12.4 

i6  19  47.82 

21  20  38.4 

0.5 

1.9 

0.13 

24 

16  14.4 

16  24  51.41 

21  32  lO.I 

0.5 

1.8 

0.13 

9  13   8.3 

16  19  38.02 

21  20  15.5 

0.5 

1.9 

O.X3 

1     ^5 

r6  10.4 

16  24  48.59 

2132     3.9 

0.5 

1.8 

0.13 

10  13    4.2 

16  1928.15 

21  1952.3 

0.5 

x.9 

0.13 

!         26 

16   6.4 

i6  24  45.56 

-21  31  57.3 

0.5 

1.8 

0.13 

II   13    0.1 

16  19  18.21 

-21  19  28.9 

0.5 

1.9 

0.13 

27 

16    2.4 

16  24  42.31 

21  31  50.2 

0.5 

1.8 

0.13 

12   12  56.0 

16  19    8.20 

2x19    5-3 

0.5 

1.9 

0.13 

28    1558.4 

16  24  38.86 

21  31  42.5 

0.5 

1.8 

0113 

13I  1251.91  161858.13 

21  18  41.6 

0.5 

1.9 

0.13 

29 

1 5  •54-4 

162435.21 

21  31  34.4 

0.5 

1.8 

0.13 

14,  1247.8;  161847.99 

21  18  17.7 

0.5 

1.9 

0.13 

30 

15  50.4 

162431.35 

21  31  25.9 

0.5 

1.8 

0.13 

15   12  43.7:  16  18  37.80 

21  17  53.6 

0.5 

I..9 

0.13 

3^ 

15  46.4 

16  24  27.29 

-21  31  16.9 

0.5 

1.8 

0.13 

16 

12  39.6 

16  18  27.57 

-21  17  29.4 

0.5 

1.9  0.13  || 

,Apr.i 

1542.4 

162423.03 

2131     7.5 

0.5 

1.8 

0.13 

17 

12  35-5 

16  18  17.30 

21  17    5.1 

0.5 

1.9 

0.13 

1          2 

15  38.4 

1624  18.57 

21  30  57.7 

0.5 

1.8   0.13 

18 

1231.4 

16  18    6.98 

21  1640.7 

0.5 

1.9 

0.13 

3 

15  34-4 

1624  13.91 

213047-3 

0.5 

1.8 

0.13 

19 

12  27.3 

16  17  56.63 

21  16  16.1 

0.5 

1.9 

0.13 

4 

15  30.4 

1624   9.05 

21  30  36.4 

0.5 

1.8 

0.13 

20 

1223.2 

16  17  46.25 

21  15  51.4 

0.5 

1.9 

O.X3 

5 

15  26.4 

1624    3.99 

-21  3025.1 

0.5 

1.8 

0.13 

21 

12  19. 1 

16  17  35.85 

-21  15  26.6 

0.5 

I.91  0.13    1 

1           6 

15  22.4 

162358.74 

21  30  13.4 

0.5 

1.8 

0.13 

22,  12  15.0 

16  17  25.43 

21  15    1.7 

0.5 

1.9 

0.13 

i          7 

15  18.4 

162353.31 

2130     1.3 

0.5 

1.8 

0.13 

23 

12  10.9 

16  17  14.98 

21  14  36.7 

0.5 

1.9 

0.13 

8 

15  14.3 

16  23  47-69 

212948.7 

0.5 

1.8 

O.I3 

24 

12    6.7 

16  17    4.52 

21  14  11.7 

0.5 

1-9 

0.13 

i          9 

15  10.3 

162341.89    212935.6 

0.5 

1.8 

0.13 

25 

12    2.6 

16  16  54.05 

21  13  46.6 

0.5 

X.9 

0.13 

'         10 

15    6.3 

16  23  35.90I-21  2922.1 

0.5 

1.8 

0.X3 

26 

II  58.5 

161643.57 

-21  13  21.4 

0.5 

1.9 

0.13 

II 

15    2.2 

16  23  29.731   21  29    8.2 

0.5 

1.8 

0.13 

27 

II  54.4 

16  16  33.09 

21  12  56.2 

0.5 

1-9 

0.13 

12 

1458.2 

16  23  23.39    21  28  54.0 

0.5 

1.8 

0.13 

28 

11  50.3 

16  16  22.62 

21  12  31.0 

0.5 

1.9 

0.13 

13 

M54I 

16  23  16.871   21  28  39.3 

0.5 

X.8 

0.13 

29 

II  46.2 

16  16  12.16 

21  12    5.8 

0.5 

1.9 

0.13  , 

\        14  14501 

16  25  10.19    212824.2 

0.5 

1.8 

0.13 

30 

II  42.1 

16  16    1.70 

21  11  40.5 

0.5 

1.9I  0.13 

15  14  46.1 

1623    3.35 

-2128    8.8 

0.5 

1.8 

0.13 

31 

II  38.0 

16  15  51.25 

-21  II  15.2 

0.5 

1.9,  0.13 

16  14  42  0 

16  22  56.34 

-21  27  53.0 

0.5 

1.8 

0.13 

June  I 

"  33.9 

16  15  40.83 

-21  10  49.9 

0.5 

..9|o.x,| 
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FOR  TRANSIT  AT  WASHINGTON. 

! 

1 

1 
Data 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

DiU<^ 

Mean 

Time 

of 

Transit. 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 

diam. 

S.Txif 
Sem. 
PasK 
Mer. 

h    m 

h    m    • 

•           •          M 

m 

m 

s 

h    m 

h    m    t 

•       r       m 

m 

m 

s 

Junei 

II  33-9 

16  15  40.83 

-2Z  ZO  49.9 

0.5 

1.9 

0.13 

Julyi7 

826.6 

16    912.79 

-20  54  51.0 

0.5 

Z.8'  O.Z3 

2 

II  29.8 

16  15  30.43 

2Z  10  24.6 

0.5 

1.9 

0.13 

18 

822.6 

16    9    7.64 

20  54  38.2 

0.5 

z.8  O.Z3 

3 

II  25.7 

16  15  20.06 

21     959.3 

0.5 

1.9 

0.13 

19 

818.6 

16   9    2.68 

20  54  25.9 

0.5 

z.8 

0.13  1 

4 

II  21.6 

16 15    9.72^  21    934.1 

0.5 

1.9 

0.13 

20 

814.6 

16    857.90 

2054142 

0.5 

z.8 

0.13  1 

5 

II  17.5 

161459.43     21     9     9.0 

0.5 

1.9 

0.13 

21 

8  10.6 

z6    853.31 

2054      3.0 

0.5 

1.8  0.Z3 

6 

XI  13.4 

16  14  49.17-21     844.0 

0.5 

1.9 

0.13 

22 

8    6.6 

z6   848.91 

-20  53  52.2 

0.5 

1.8!  O.Z3 

7 

II    9-3 

161438.95    21    8  19. 1 

0.5 

1.9 

0.13 

23 

8    2.6 

z6   844.70 

20  53  41-9 

0.5 

i.8j  0.13  1 

8 

II    5-2 

161428.79     21     754.3 

0.5 

1.9 

0.13 

24 

758.6 

z6   840.68 

205332.2 

0.5 

1-8,  O.I3  1 

9 

II    I.I 

16  14  18.69     21     7  29.6 

0.5 

1.9 

0.13 

25 

754.6 

16   836.86 

20  53  23.0 

0.5 

1.8  0.13  j 

xo 

10  57.0 

1614    8.65^    ^I     7     5.0 

0.5 

1.9 

0.13 

26 

750.6 

16   833.23 

205314.3 

0.5 

i.8j  0.13  1 

II 

10  52.9 

161358.66-21     640.5 

0.5 

1.9 

0.13 

27 

746.6 

16   829.80 

-2053   6.1 

0.5 

1.81  0.13  . 

12 

10  48.8 

16  13  48.74    21    6  16.2 

0.5 

1.9 

0.13 

28 

742.6 

16   826.58 

20  52  58.4 

0.5 

1.8;  0.13 

13 

1044.7 

16  13  38.90     21     5  52.0 

0.5 

1.9 

0.13 

29 

738.6 

16   823.55 

205251.2 

0.5 

1.8 

0.13 

M 

zo  40.6 

16  13  29.13     21     527.9 

0.5 

1.9 

0.13 

30 

734.6 

16   820.72 

20  52  44.6 

0.5 

1.8 

0.13 

15 

10  36.5 

161319.44'   21    5   4.0 

0.5 

1.9 

0.13 

31 

730.7 

z6   8  z8.io 

20  52  38.5 

0.5 

1.8 

0.Z3 

z6 

10  32.4 

16  13     9.84-21     440.4 

0.5 

1.9 

0.13 

Aug.  I 

726.7 

i6   815.68 

-20  52  33.0 

0.5 

i.s'  0.13 

I? 

10  28.3 

16  13     0.33'    21     4  16.9 

0.5 

1.9 

0.13 

2 

722.7 

16   813.47 

20  52  28.0 

0.5 

1.8  0.13 

x8 

10  24.2 

161250.92'   21    3  53-6 

0.5 

1.9 

0.13 

3 

718.7 

16   8  11.47 

20  52  23.5 

0.5 

1.8  0.13 

19 

10  20.2 

16  12  41.60,   21    330.5 

0.5 

1.9 

0.13 

4 

714.8 

16   8   9.67 

20  52  19.6 

0.5 

1.8  0.13 

20 

10  I6.I 

16  12  32.37 

21    3   7-7 

0.5 

1.9 

0.13 

5 

7  10.8 

16   8   8.09 

2052  16.3 

0.5 

1.8 

O.Z3 

21 

10 12.0 

16  12  23.25 

-21     245.1 

0.5 

1.9 

0.13 

6 

7   6.9 

16   8   6.72 

-20  52  13.6 

0.5 

1.8 

0.13 

22 

10  7.9 

16  12  14.23 

21     222.7 

0.5 

1.9 

0.13 

7 

7   2.9 

16   8    5.56 

2052  II. 5 

0.5 

1.8 

0.13 

23 

xo   3.8 

16  12    5.32 

21     2     0.6 

0.5 

1.9 

0.13 

8 

659.0 

16  8   4.62 

2052    9.9 

0.5 

1.8 

0.13 

24 

959.8 

16  II  56.52 

21     I  38.7 

0.5 

1.9 

0.13 

9 

655.0 

16   8    3.89 

2052    8.8 

0.5 

1.8 

0.13! 

25 

955.7 

16  II  47.84 

21     Z  17.I 

0.5 

1.9 

0.13 

10 

651:1 

16  8    3-37 

2052   8.3 

0.5 

I.s!  0.13 

26 

951.6 

16  II  39.28 

-21     055.8 

0.5 

1.9 

0.13 

II 

647.2 

16   8   3.07 

-2052   8.3 

0,5 

1.8  0.13 

27 

947.5 

16  z  I  30.85 

21     034.8 

0.5 

1.9 

0.13 

12 

643-2 

16   8   2.98 

2052    8.9 

0.5 

1.8  0.13 

28 

9  43-5 

16  zi  22.53 

21     OZ4.I 

0.5 

1-9 

0.13 

•13 

639.3 

16   8   3.11 

2052  10. 1 

0.5 

1.8  0.13 

29 

9  39-4 

16  II  14.34 

2059537 

0.5 

1.9 

0.13 

14 

635.4 

16   8    3.45 

20  52  12.0 

0.5 

'  1.8  ai3 

30 

935.3 

16  II    6.29 

20  59  33.6 

0.5 

1.9 

0.13 

15 

631.4 

16   8   4.02 

20  52  14.4 

0.5 

1.8  0.13 

July  I 

931.3 

16  10  58.37 

-20  59  13.9 

0.5 

1.9 

0.13 

16 

627.5 

16   8   4.80 

-20  52  17.4 

0.5 

1.8  0.13 

2 

927.2 

16  10  50.60 

20  58  54.6 

0.5 

1.9 

0.13 

17 

623.6 

16   8   5.78 

20  52  20.9 

0.5 

1.8  0.13 

3 

923.2 

'16  10  42.98 

20  58  35.6 

0.5 

1.9 

0.13 

18 

619.7 

16   8   6.98 

20  52  25.0 

0.5 

1.8 

0.13 

4 

9  19.1 

16  10  35.50 

20  58  16.9 

0.5 

1.9 

0.13 

19 

615.8 

16   8   8.40 

20  52  29.7 

0.5 

1.8 

O.Z3 

5 

915.0 

16  1028.15 

20  57  58.6 

0.5 

1.9 

0.13 

20 

611.9 

16   8  10.03 

20  52  35.0 

0.5 

1.8 

O.Z3 

6 

9  zz.o 

z6  zo  20.95 

-20  57  40.7 

0.5 

1.9 

0.13 

21 

6   8.0 

16   8  11.88 

-20  52  40.8 

0.5 

z.8 

0.13  ; 

7 

9  6.9 

16  10  13.91 

20  57  23.2 

0.5 

1.8 

0.13 

22 

6   4.1 

16   8  13.95 

20  52  47.2 

0.5 

1.8 

0.13 

8 

9   2.9 

16  10   7.04 

2057   6.1 

0.5 

1.8 

O.T3 

23 

6   0.2 

16   8  16.24 

20  5«  54.1 

0.5 

z.8 

0.13 

9 

858.9 

z6  zo   0.33 

20  56  49.3 

0.5 

Z.8 

0.13 

24 

556.3 

16   8  18.74 

2053    1.6 

0.5 

1.8 

0.13 

10 

854.8 

16   953.78 

205633.1 

0.5 

Z.8 

0.13 

25 

552.4 

16   821.45 

2053   9.7 

0.5 

z.8 

0.13 

IZ 

850.8 

z6   947-40 

-20  56  17.3 

0.5 

z.8 

0.13 

26 

548.5 

16   824.37 

-20  53  18.4 

0.5 

z.8 

0.13 

12 

846.7 

z6   941.20 

2056    1.8 

0.5 

z.8 

0.13 

27 

544.7 

16   827.51 

20  53  27.6 

0.5 

1.8 

0.13 

13 

842.7 

16   935.17 

20  55  46.7 

0.5 

z.8 

0.13 

28 

540.8 

16   830.86 

20  53  37.4 

0.5 

z.8 

0.131 

14 

838.7 

16   929.31 

205532.1 

0-5 

z.8 

0.13 

29 

536.9 

16   834.42 

20  53  47.7 

0.5 

z.8^  0.13  :| 

15 

834.7 

16   923.63 

20  55  18.0 

0.5 

1.8 

O.Z3 

30 

5  33-0 

16   838.20 

20  53  58.6 

0.5 

z.8 

0.13  1 

z6 

830.6 

16   918.12 

-2055   4.3 

0.5 

z.8 

0.Z3 

31 

529.1 

z6   842.19 

-20  54  ZO.Z 

0.5 

r.8 

0.13 

X7 

826.6 

16   9  12.79-2054  51.0 

1 

0.5 

1.8'  0.13 

1 

Sept.  I 

5  25-3 

z6  846.39 

-20  54  21.1 

0.5 

1.8  0.13  1 
\ 

NEPTUNE,  1899. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Aoparent 

R.  Ascezuion 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent        Apparent 

R.  Ascension   Declinstion 

at                     at 

Transit           Transit 

Hor. 
Par. 

S.T.of 
Semi*  Sem 

Mer. 

h    m 

h    m    8 

•     *     0 

m 

m 

8 

h    m 

h    m    • 

0      f      m 

m 

•       s 

Jan.  o 

10  47.1 

5  29  25.67 

+21  54  59.4 

0.3 

1.3 

O.IO 

Feb.14 

746.4 

5  25  42.44 

+21  53  47.4 

0-3 

X.3  0.09 

z 

1043.0 

5  29  18.80 

21  54  55.7 

0.3 

1.3 

0.10 

15 

742.5 

52540.16 

215348-5 

0.3 

1.3  0.09 

2 

10  39.0 

52911.98 

21  54  52.0 

0.3 

X.3 

O.IO 

16 

738.5 

5  25  38.03 

21  53  49.7 

0.3 

1.3  0.09 

3 

10  34.9 

529    5.22 

2X5448.4 

0.3 

1-3 

0.10 

17 

734.5 

5  25  36.04 

215351.0 

0.3 

x.3  0.09 

4 

10  30.9 

5  28  58.51 

21  54  44.9 

0.3 

1.3 

O.IO 

z8 

730.6 

52534.18 

21  53  52.4 

0.3 

1.3  0.09 

5 

10  26.8 

5  28  51.86 

+21544X.5 

0.3 

1.3 

O.IO 

19 

726.6 

5  25  32.47 

+21  53  54-0 

0.3 

1.3  0.09 

6 

1022.8 

5  28  45.27 

21  54  38.1 

0.3 

1.3 

0.10 

20 

722.6 

5  25  30.90 

21  53  55-8 

0.3 

1*3  0.09 

7 

10  18.8 

5  28  38.74 

21  54  34.8 

0.3 

1.3 

O.IO 

21 

718.7 

5  25  29.47 

21  53  57.7 

0.3 

1.3  0.09 

8 

10  14.7 

5  28  32.29 

21  54  31.6 

0.3 

1.3 

0.10 

22 

714.7 

52528.18 

ai  53  59.7 

0.3 

1.3  0.09 

9 

10  10.7 

5  28  25.91 

21  54  28.5 

0.3 

1-3 

0.10 

23 

710.8 

5  25  27.04 

2154   1-9 

0.3 

1.3  0.09 

lO 

lo   6.7 

5  28  19.61 

+21  54  25.5 

0.3 

X.3 

0.10 

24 

7   6.8 

5  25  26.04 

+2154   4.2 

0.3 

1.3  0.09 

II 

10   2.6 

5  28  13.38 

21  54  22.6 

0.3 

1.3 

0.10 

25 

7   2.9 

52525.19 

2154   6.6 

0.3 

x.3  0.09 

12 

958.6 

528   7.23 

21  54  19-8 

0.3 

1.3 

O.IO 

26 

659.0 

5  25  24.49 

2154   9.1 

0.3 

1.3  0.09 

13 

9  54-5 

528    1. 16 

21  54  17. 1 

0.3 

1.3 

O.IO 

27 

655.0 

5  25  23.93 

21  54  IX.7 

0.3 

1.3  0.09 

M 

950.5 

52755.18 

21  54  14.4 

0.3 

1.3 

O.IO 

28 

6  51. 1 

52523.51 

21  54  14.5 

0.3 

x.3  0.09 

15 

946.5 

52749.28 

+21  54  1 1.8 

0.3 

1.3 

0.10 

Mar.  I 

647.1 

5  25  23.24 

+21  54  17.4 

0.3 

1.3  0.09 

i6 

942.5 

5  27  43-47 

2154   9.3 

0.3 

1.3 

0.10 

2 

643.2 

52523.12 

21  54  20.4 

0.3 

1.3  0.09 

17 

938.4 

5  27  37.75 

2154   7.0 

0.3 

1-3 

0.10 

3 

639-3 

52523.15 

21  54  23.6 

0.3 

1.3  0.09 

i8 

9  34-4 

5  27  32.13 

2154   4.8 

0.3 

1.3 

0.10 

4 

6353 

5  25  23.32 

21  54  26.9 

0.3 

1.3  0.09 

19 

930.4 

5  27  26.60 

2154   2-7 

0.3 

1.3 

O.IO 

5 

631-4 

5  25  23.63 

21  54  30.3 

0.3 

x.3  0.09 

20 

926.4 

52721.17 

+2154   0.7 

0.3 

1.3 

O.IO 

6 

627.5 

5  25  24.09 

+21  54  33.8 

0.3 

x.3  0.09 

21 

922.3 

5  27  15-84 

21  53  58.8 

0.3 

1-3 

O.IO 

7 

623.6 

5  25  24.70 

21  54  37-5 

0.3 

1.3  0.09 

22 

918.3 

5  27  10.60 

21  53  57-0 

0.3 

1-3 

0.09 

8 

619.7 

5  25  25.46 

21  54  41.3 

0.3 

1.3  0.09 

23 

914.3 

527   5.47 

2153  55-3 

0.3 

1.3 

0.09 

9 

615.7 

5  25  26.36 

21  54  45.2 

0.3 

1.3  0.09 

24 

910.3 

527   0.45 

21  53  53-6 

0.3 

1.3 

0.09 

10 

611.8 

5  25  27.41 

215449.2 

0.3 

1.3  0.09 

25 

9   6.3 

5  26  55.54 

+21  53  52.0 

0.3 

1-3 

0.09 

II 

6   7-9 

5  25  28.61 

+21  54  53.3 

0.3 

1.3  0.09 

26 

9   2.3 

5  26  50.73 

21  53  50.6 

0.3 

1.3 

0.09 

12 

6   4.0 

5  25  29.96 

21  54  57-5 

0.3 

1.3  0.09 

27 

858.3 

5  26  46.03 

21  53  49-4 

0.3 

1.3 

0.09 

13 

6   0.1 

5  25  31.46 

2155    1.8 

0.3 

1.3  0.09 

28 

854-3 

52641.44 

21  53  48.3 

0.3 

1-3 

0.09 

14 

556.2 

5  25  33.10 

2155    6.3 

0.3 

1.3  0.09 

29 

30 

850.3 
846.3 

5  26  36.97 
5  26  32.63 

215347-3 
+21  53  46.4 

0.3 
0.3 

X-3 
1.3 

0.09 

0.09 

15 

552.3 
18    2.3 

5  25  34-89 
5  46  57.95 

21  55  II.© 
+22    8  50.2 

0.3 
0.3 

1.3  0.09 
1.3  0.09 

Sept.i6 

31 

842.3 

5  26  28.40 

215345.6 

0.3 

1-3 

0.09 

17 

1758.4 

5  46  59.73 

22   848.7 

0.3 

1.3  0.09 

Feb.i 

838.3 

5  26  24.29 

21  53  44-9 

0.3 

1-3 

0.09 

18 

17  54-5 

5  47    1-37 

22    847.1 

0.3 

1.3  0.09 

2 

834-3 

5  26  20.30 

2153  44-3 

0.3 

1.3 

0.09 

19 

17  50.6 

5  47    2.86 

22    845.4 

0.3 

1.3  0.09 

3 

830.3 

5  26  16.43 

215343.8 

0.3 

1-3 

0.09 

20 

17  46.7 

5  47   4.21 

22    843.7 

0.3 

1.3  0.09 

4 

826.3 

5  26  12.68 

+21  53  43.4 

0.3 

1-3 

0.09 

21 

17  42.7 

5  47   5.42 

+22   841.9 

0.3 

1.3  0.09 

5 

822.3 

526   9.06 

215343.2 

0.3 

1.3 

0.09 

22 

17  38.8 

5  47   6.48 

22   8  40.x 

0.3 

1.3  0.09 

6 

818.3 

526   5.57 

21  53  43.2 

0.3 

1-3 

0.09 

23 

17  34-9 

5  47   7-40 

22   838.2 

0.3 

1.3  0.09 

7 

814.3 

526   2.21 

2153  433 

0.3 

1-3 

0.09 

24 

1731-0 

5  47    8.18 

22   836.2 

0,3 

1.3  0.09 

8 

810.3 

5  25  58.98 

21  53  43.5 

0.3 

1-3 

0.09 

25 

17  27.1 

5  47   8.81 

22   834.2 

0.3 

1.3  0.09 

9 

8   6.3 

5  25  55-89 

+215343-8 

0.3 

1.3 

0.09 

26 

1723-1 

5  47   9-29 

+22   8  32.2 

0.3 

1.3  0.09 

10 

8   2.3 

5  25  52.93 

2153  44-3 

0.3 

1.3 

0.09 

27 

17  19.2 

5  47   9.62 

22   8  30.2 

0.3 

1.3  0.09 

II 

758.4 

52550.11 

21  53  44-9 

0.3 

1.3 

0.09 

28 

17  15-3 

5  47   9-81 

22   828.1 

0.3 

1.3  0.09 

12 

7  54-4 

5  25  47.42 

21  53  45-6 

0.3 

1-3 

0.09 

29 

17  11.4 

5  47   9-86 

22   8^26.0 

0.3 

1.3  0.09 

13 

7  50-4 

5  25  44-86 

21  53  46.4 

6.3 

1-3 

0.09 

30 

17   7-4 

5  47   9.76 

22   8  23.9 

0.3 

1.3  0.09 

14 

746.4 

5  25  42.44 

+21  53  47-4 

0.3 

1.3 

0.09 

Oct.    I 

17    3-5 

5  47   9.52 

+22   821.7 

0.3 

1.3  0.09 

15 

742.5 

52540.X6 

+21  53  48.5 

0.3 

1-3 

0.09 

2 

16  59.5 

5  47   9.13 

+22   819.4 

0.3 

x.3  0.09 

410 


NEPTUNE,  1899. 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Dftto. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

DecEnation 

at 

Transit 

Hor, 
Par. 

Semi- 
diam. 

1 

Sem. 

Pass., 

Mor. 

h    m 

h    m     s 

• 

»       w 

" 

8 

h    m 

h    m    8 

• 

f       m 

m 

i» 

s 

Oct.  I 

17    3-5 

5  47    9.52 

+22 

821.7 

0.3 

X.3 

0.09 

Nov.  16 

14    0.1 

54434.32+22    611.3 

0.3 

1.3 

0.X0 

2 

16  59.5 

5  47    9.13 

22 

819.4 

0.3 

1-3 

0.09 

17 

13  56.0 

54428.31     22    6    8.1 

0.3 

i.3|  O.IO 

3 

i6  55.6 

547    8.60    22 

8  17. 1 

0.3 

1.3   0.09 

z8 

13  52.0 

5  44  22.21    22   6   4.8 

0.3 

1.3  0.10 

4 

1651.7 

5  47   7-92 

22 

814.8 

0.3 

1.3 

0.09 

19 

13  48.0 

5  44  16.04    22   6    1.6 

0.3 

1.3 

0.10 

5 

1647.7 

5  47   7" 

22 

812.5 

0.3 

1.3 

0.09 

20 

13  43.9 

5  44   9-79    22    t 

>58.3 

0.3 

1.3 

0.10 

6 

16  43.8 

5  47   6.15 

+22 

8  10. 1 

0.3 

1.3 

0.09 

21 

13  39^9 

5  44    3.46+22    t 

)55.i 

0.3 

1.3 

0.X0 

7 

16  39.8 

5  47    5-04 

22 

8    7.7 

0.3 

1-3 

0.09 

22 

13  35-8 

5  43  57.06 

22     « 

J  51.9 

0.3 

1.3"  0.10 

8 

16  35-9 

5  47    3.79 

22 

8    5.2 

0.3 

1.3 

0.09 

23 

1331.8 

5  43  50.59 

22     1 

J  48.7 

0.3 

1.3   0.10 

9 

X631.9 

5  47   2.40 

22 

8    2.7 

0.3 

1.3 

0.09 

24 

13  27.8 

5  43  44.06 

22     1 

>45.5 

0.3 

i.3|  O.IO 

lO 

16  28.0 

5  47   0.87 

22 

8   0.2 

0.3 

1-3 

0.09 

25 

13  23.7 

5  43  37.46 

22     • 

542.3 

0.3 

1.3;  0.10 

ZI 

16  24.0 

5  46  59.20 

+22 

757.7 

0.3 

1.3 

0.09 

26 

13  19.7 

5  43  30.79 

+22   ; 

5  39-1 

0.3 

i.3|  0.10 

12 

i6  20.0 

54657-39 

22 

755.1 

0-3 

1-3 

0.09 

27 

13  15.6 

5  43  24.06 

22     t 

5  35-9 

0.3 

1.3!  0.10 

^3 

16  16. 1 

5  46  55.43 

22 

752.5 

0.3 

1-3 

0.09 

28 

13  11.6 

5  43  17.27 

22     • 

532.7 

0-3 

1.3 

0.10 

14 

16  12. 1 

5  46  53-34 

22 

7  49-9 

0.3 

1.3 

0.09 

29 

13    7.5 

5  43  10.43 

22     • 

529.5 

0.3 

1.3 

0.10 

15 

16    8.1 

54651.11 

22 

747.3 

0.3 

1.3 

0.09 

30 

13    3-5 

5  43    3-53    22    i 

526.4 

0.3 

1.3 

0.Z0 

i6 

16   4.2 

54648.74 

+22 

744.6 

0.3 

1.3 

0.09 

Dec.   I 

12  59.4 

54256.58+22    . 

523.2 

0.3 

1-3 

0.10 

17 

16    0.2 

54646.24 

22 

741.9 

0.3 

1.3 

0.09 

2 

12  55.4 

54249.59 

22     I 

520.0 

0.3 

1.3 

O.XO 

18 

15  56.2 

5  46  43.61 

22 

739.2 

0.3 

1-3 

0.09 

3 

1251.3 

5  42  42.56 

22    j 

516.9 

0.3 

1-3 

0.10 

19 

15  52.2 

54640.85 

22 

736.4 

0.3 

1-3 

0.09 

4 

1247.3 

5  42  35-49 

22     . 

513.8 

0.3 

1-3 

O.IO  ! 

20 

15  48.3 

5  46  37.95 

22 

733.6 

0.3 

1.3 

0.09 

5 

12  43.2 

54228.38 

22     . 

510.7 

0.3 

1.3 

O.IO 

21 

^5  44-3 

5  46  34.91 

+22 

730.8 

0.3 

1.3 

0.09 

6 

12  39.2 

5  42  21.24I+22    , 

5   7.6 

0.3 

1.3 

0.X0 

22 

15  40.3 

5  46  31.74 

22 

728.0 

0.3 

1-3 

0.09 

7 

12  35.1 

5  42  14.07 

22     . 

5   4«5 

0.3 

1.3 

O.IO 

23 

15  36-3 

5  46  28.44 

22 

725.1 

0.3 

1.3 

0.09 

8 

1231.1 

542   6.87 

22 

5    1-4 

0.3 

1.3 

0.10 

24 

15  32.3 

5  46  25.01 

22 

722.2 

0.3 

1.3 

0.09 

9 

12  27.0 

5  41  59.65 

22    i 

158.4 

0.3 

1-3 

O.IO 

25 

15  28.3 

54621.46 

22 

719.3 

0.3 

1.3 

0.09 

10 

12  23.0 

5  41  52.40 

22     4 

^55.4 

0.3 

1.3 

0.10 

26 

15  243 

5  46  17.78 

+22 

716.4 

0-3 

1.3 

0.09 

ZI 

Z2  18.9 

54145.13 

+22    4 

152.4 

0.3 

1-3 

0.10 

27 

15  20.3 

5  46  13.98 

22 

713.4 

0.3 

1.3 

0.09 

12 

12  14.9 

5  41  37-84 

22     4 

M9.4 

0.3 

1.3 

O.IO 

28 

15  16.3 

5  46  10.06 

22 

7x0.4 

0.3 

1-3 

0.09 

13 

12  10.8 

5  41  30.54 

22     4 

146.4 

0.3 

1-3 

0.10  1 

29 

15  12.3 

546   6.02 

22 

7   7.4 

0.3 

1.3 

0.09 

14 

12    6.8 

5  41  23.24 

22     4 

M3-5 

0.3 

1.3 

O.IO  1 

30 

15    8.3 

546    1.85 

22 

7   4.4 

0.3 

1.3 

0.09 

15 

12     2.7 

5  41  15.93 

22     4 

M0.6 

0.3 

1-3 

0.10 

31 

15    4-3 

5  45  57.56 

+22 

7    1-4 

0.3 

1.3 

0.09 

16 

II  58.7 

541    8.61 

+22     4 

J  37.7 

0.3 

1-3 

0.10 

Nov.  1 

15    0.3 

54553.16 

22 

658.4 

0.3 

1.3 

0.09 

17 

II  54.6 

541    1.29 

22     ^ 

^34.8 

0.3 

1.3 

0.10 

2 

14  56.3 

5  45  48.64 

22 

655.4 

0.3 

1-3 

0.09 

x8 

II  50.6 

5405397    22   4 

J  32.0 

0.3 

1-3 

0.10 

3 

1452.3 

5  45  44.00 

22 

652.3 

0.3 

1.3 

0.09 

19 

II  46.5 

54046.65    22   4 

^29.2 

0.3 

1-3 

O.IO 

4 

1448.3 

5  45  39.26 

22 

649.2 

0.3 

1-3 

0.09 

20 

II  42.5 

54039.34    22   H 

J  26.4 

0-3 

1.3 

0.10 

5 

14  44.3 

5  45  34-41 

+22 

646.1 

0.3 

1-3 

0.09 

21 

II  38.4 

54032.04+22   4 

^23.6 

0.3 

1-3 

O.IO 

6 

1440-3 

5  45  29.46 

22 

643.0 

0.3 

1.3 

0.09 

22 

H34-3 

54024.751   22    4 

J  20.9 

0.3 

13 

O.IO 

7 

14  36.3 

5  45  24.39 

22 

639.9 

0.3 

1.3 

0.09 

23 

II  30.3 

5  40  17.48 

22     i 

(I8.2 

0.3 

1.3 

O.IO 

8 

14  32.3 

5  45  19.22 

22 

636.8 

0.3 

1-3 

0.09 

24 

II  26.2 

5  40  10.22 

22    H 

J  15.6 

0.3 

1.3 

0.10 

9 

14  28.2 

5  45  13.94 

22 

633.6 

0.3 

1-3 

O.IO 

25 

11  22.2 

540   2.98 

22    ^ 

J  13.0 

0.3 

1.3 

0.10 

10 

1424.2 

5  45    8.56+22 

630.4 

0.3 

1-3 

O.IO 

26 

II  18.I 

5  39  55.77 

+22     ^ 

110.4 

0.3 

1.3 

0.10 

II 

14  20.2 

5  45    3.09 

22 

627.3 

0.3 

1-3 

O.IO 

27 

II  I4.I 

5394859 

22     4 

\  7.9 

0.3 

1.3 

O.IO  1 

12 

14  16.2 

5  44  57.52 

22 

624.1 

0.3 

1.3 

0.10 

28 

II  lO.O 

5  39  41.44 

22     4 

\  5.5 

0.3 

1.3 

O.IO 

13 

14  12. 1 

54451.86 

22 

620.9 

0.3 

1.3 

0.10 

29 

II     6.0 

53934.32 

22    4 

\    3-1 

0.3 

1.3 

0.10 

M 

14   8.1 

54446.10 

22 

617.7 

0.3 

1.3 

0.10 

30 

ZI    1.9 

5  39  27.24 

22    4 

[   0.8 

0.3 

1.3 

0.10 

15 

14   4.1 

54440.25+22 

614.5 

0.3 

1.3 

0.10 

31 

10  57.9 

53920.20+22     ; 

158.5 

0.3 

13 

O.IO 

z6 

14   0.1 

5  44  34.32+22 

611.3 

0.3 

1.3 

O.IO 

32 

10  53.8 

53913.19I+22  : 

556.2 

0.3 

1.3 

O.IO 

PART    III 


PHENOM  ENA 


ECLIPSES,  1899. 


In  the  year  1899  there  will  be  five  eclipses,  tHree  of  the  sun  and  two  of  the  moon. 

I. — A  Partial  Eclipse  of  the  Sun,  iSgg,  January  11,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE,  _ 

d      h   m     ■ 

Greenwich  mean  time  of  6  in  right  ascension,  January  11  11  8  59.3 

•  h      m       •  •  ■ 

Sun  and  moon's  R.  A*       19  33  16.86  Hourly  motions  10.83  and  158.45 

Sun's  declination               21  43  iS.o  S,                 *  Hourly  motion  o' 24!!  N. 

'     Moon's  declination           20  30    4.0  8.                  Hourly  motion  9  23.9  N. 

Sun's  equa.  hor.  parallax                8.9                 Sun's  true  semidiameter  16  15.9 

Moon's  equa.  hor.  parallax    6z  27.2                Moon's  true  semidiameter  z6  43.9 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Longitude  from  •  .♦!»«*!- 

Greenwich.  Laatude. 

d      b       m  ^       ,  ^        , 

Eclipse  begins                      January     11     8  53.7           152  51.5  E.  31  37.4  N. 

Middle  of  the  eclipse                             11   10  38.0           167  41.4  E.  64     5.3  N. 

Eclipse  ends                                            11   12  22.1           130     4.9  W.  56  16.9  N. 
Magnitude  of  greatest  eclipse  =  0.715  (sun's  diameter  =  i.o). 

II. — A  Partial  Eclipse  of  the  Sun,  1899,  June  7,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h     m       ■ 

Greenwich  mean  time  of  (^  in  right  ascension,  June  7  18  33  42.8 

h      m       s  •  ■ 

Sun  and  moon's  R.  A.         54  26.81  Hourly  motions   10.33  %^^  136.60 

Sun's  declination  22  50  16.1  N.  Hourly  motion  o  i3''.7  N. 

Moon's  declination  23  57     3.7  N.  Hourly  motion  o  10.6  N. 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter  15  45.3 

Moon's  equa.  hor.  parallax     55  24.6  Moon's  true  semidiameter  15     5.2 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

Longitude  from  •  «.j»„^^ 

Gfeenwich.  Latitude. 

Eclipse  begins  June    7  16  41. i  6  16.7  W.  45  50.6  N. 

Greatest  eclipse  7  18  33.9  98  56.1  W.  67     9.9  N. 

Eclip-se  ends  7  20  26.7  168  37.6  E.  45  44.6  N. 

Magnitude  of  greatest  eclipse  =  0.608  (sun's  diameter  =  i.o). 
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III. — A  Total  Eclipse  of  the  Moon,  1899,  June  22-23,  invisible  at  Washington,  but 
visible  generally:— the  beginning,  in  the  eastern  portions  of  Asia  and  throughout  the 
Pacific  Ocean  and  the  western  portions  of  North  America;  and  the  end,  in  Asia,  the 
eastern  portions  of  Africa,  and  the  middle  and  western  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h      m       • 

Greenwich  mean  time  of  <P  in  right  ascension,  June  23  2  20  25.8 


h      m        • 

Sun's  right  ascension          6    8    4.04 

Hourly  motion 

■ 
10.39 

Moon's  right  ascension     18     8    4.04 

Hourly  motion 

160.22 

Sun's  declination              23*  2^  20.9  N. 

Hourly  motion 

0      2''.0  S. 

Moon's  declination            23  13     9.4  S. 

Hourly  motion 

3  55.5  N, 

Sun's  equa.  hor.  parallax                8.7 

Sun's  true  semidiameter 

15  44-2 

Moon's  equa.  hor.  parallax     60  25.2 

Moon's  true  semidiameter 

16  27.0 

TIMES  OF 

THE 

PHASES. 

Moon  enters  penumbra                 June 

d 
22 

h     m 

23  364 

Moon  enters  shadow 

23 

0  32.9 

Total  eclipse  begins 

23 

I  32.8 

Middle  of  the  eclipse 

23 

2  17.9 

Greenwich  Mean  Time. 

Total  eclipse  ends 

23 

3  29 

Moon  leaves  shadow 

23 

4  2.7 

Moon  leaves  penumbra 

23 

4  59  5    . 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow                 Angles    of    position 

The  moon  being  in  the  xeoidi 

with  moon's  limb.                     from  north  poinL 

in          longitude 
from  Greenwich 

and  in  latitoda. 

First                        9^  to  E. 

171     8  E. 

23  20     S. 

Last                      109  to  W. 

120   5 

3E. 

23    6    S. 

Magnitude  of  the  eclipse  ss  1.488  (moon's  diameter  =  i.o). 


IV. — An  Annular  Eclipse  of  the  Sun^  1899,  December  a,  invisible  at  Washington* 

ELEMENTS  OF  THE  ECLIPSE. 

8 
49.0 


d     h     m 

Greenwich  mean  time  of  6  in  right  ascension,  December  2  13     i 


h      m       8 

Sun  and  moon's  R.  A.      16  36  20.81 

Sun's  declination  22     3  33.8  S, 

Moon's  declination  22  56  13.6  S. 

Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.  parallax    58  12.3 


8  ■ 

Hourly  motions    10.84  and  149.29 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  nooa 
Central  eclipse  ends 
Eclipse  ends 


December 


Hourly  motion 

0  21.6  S. 

Hourly  motion 

I  46.9  s. 

Sun 

s  true  semidiameter 

16  13.9 

Moon's  true  semidiameter 

15  50-8 

s 

OF  THE  ECLIPSE. 

d 

2 

h       m 
10   39.8 

Lonfpitude  from 
Greenwich. 

Latiad., 

93  3^-7  E. 

30*  36.'8  S. 

2 

12    II.9 

48  12.6  E. 

55  35.3  S. 

2 

13     1.8 

161  58.5  E. 

87  36.6  S. 

2 

13  43.0 

75  313  W. 

59  10.8  S. 

2 

15  15.0 

124  43.8  W. 

35    7-3  S. 

^OWPSIIS,  1899. 
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V. — A  Partial  Eclipse  of  the  Moony  1899,  December  16,  visible  at  Washington;  the 
beginning  visible  generally  throughout  the  eastern  .por^on  of  North  America,  Europe, 
Asia  and  Africa;  and  the  ending  generally  thxoughoi^t  the  whole  of  North  America^ 
South  America,  Europe  and  Africa. 

ELEMENTS  OF  THE  ECLIPSJS, 


Greenwich  mean  time  of  <p  in  right 

d      h     m 

ascension,  December  16  13  29 

■ 
0.4 

h     m       • 

Sun's  right  ascension        17  37  54.97 
Moon's  right  ascension      5  37  54.97 

Hourly  motion 
Hourly  motion 

a 
11.08 

139.17 

Sun's  declina.tion              23  21  1^.3  S, 
Moon's  declination           22  55  37.3  N. 
Sun's  equa.  hor.  p^ira^ax                8.9 
Moon's  equa.  hqr.  par^^lfx    56  ;o.6 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Mopn's  true  semidiameter 

0'  5.9  s. 

I  43.2  s. 
16  15.5 
15  177 

TIMES  OF  THE  PHASES, 

Moon  enters  penumbra        December 
Moon  enters  shadow 
Middle  of  the  eclipse 
Mo6q  leaves  shadow 
Moon  leaves  penumbra 

a      n      m 
16   10   32.9 

16   II    44.9 

16    13   26.0 

1$  15    6-7 
x6  16  18.8     . 

-     Greenwich  Me^n  Time. 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow                AbcIm    of   podUon 
with  moon's  lifib.                    ftam  north  point 

First                      66r  to  E. 
Last                       59  to  W. 

Tho  moon  beinf  in  the  senith 

il^         longitade                         nd  In  latitndOL 
fkon  Groenwich 

1  52  E.                         22  58     N. 
46  47  W.                     22  53     N. 

Magnitude  of  the  eclipse  =s  a996  (mqon's  diameter  =  i.o). 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the 
accompanying  charts;  from  which,  by  means  of  the  dotted  lin^s,  the  Greenwich  times 
of  beginning  and  ending  may  be  found  within  a  few  minutea. 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE  SUN,  1899,  JANUARY 

II. 

! 

Greenwich 

Co-ordinates  of  Centre  of  Shadow 
on  Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra  oo 
Fondamental  Plana. 

Mean 
Time. 

X 

^y 

Logalni/ 

Log  cot  d 

/« 

h     m 

8  50 

—1.30638 

+0.85523 

-9-56865 

+9.96797 

130  25.2 

+0.53816      , 

9    0 

—  1. 21238 

+0.87961 

—9.56863 

+9.96797 

i3«  55.a 

+0.53817 

10 

I.II838 

0.90399 

9.56861 

9.96797 

135  25.1 

0.53817 

20 

1.02439 

0.92838 

956859 

0.96797 

137  55-1 

0.53818      j 

30 

0.93040 

0.95278 

9.56857 

9.96797 

140  25.1 

0.53818      1 

40 

0.83641 

0.97718 

9.56855 

9.96798 

142  55.1 

0.53819      1 

50 

0.7424a 

1.00159 

9.56853 

9.96798 

145  25.0 

0.53819 

10     0 

—0.64843 

+1.02600 

-9.56851 

+9.96798 

147  55.0 

+0.53819     1 

10 

0-55443 

1.05041 

9.56849 

9.96798 

150  25.0 

0.53819 

20 

0.46044 

1.07483 

9.56847 

9.96799 

152  55.0 

0.53819 

30 

0.36645 

1.09926 

9.56845 

9.96799 

155  24.9 

0.53819 

40 

0.27246 

1. 12369 

9.56843 

9.96799 

157  54.9 

0.53819      ' 

50 

0.17847 

1.14813 

9.56841 

9.96800 

160  24.9 

0,53819     , 

II     0 

—0.08448 

+1. 17257 

—9.56839 

+9.96800 

162  54.9 

+0.53819 

10 

+0.00951 

1.19701 

9.56837 

9.96800 

165  24.8 

0.53819 

20 

0.10349 

1. 22146 

9.56835 

9.96801 

167  54.8 

0.53818 

30 

0.19747 

1.24592 

9.56833 

9.96801 

170  24.8 

0.53818 

40 

0.29145 

1.27038 

9.56831 

9.96801 

172  54-8 

0.53817 

50 

0.38542 

1.29485 

9.56829 

9.96802 

175  24.7 

0.53817 

12     0 

+0.47939 

+1.31932 

—9.56827 

+9.96802 

177  54.7 

+0.53816 

10 

0.57335 

1.34379 

9.56825 

9.96802 

180  24.7 

0-53815 

20 

0.66731 

1.36827 

9.56823 

9.96803 

182  54.6 

0.53814 

30 

+0.76127 

+1.39275 

—9.56821 

% 

+9.96803 

185  24.6 

+0-53813 

Greenwich 

Log  Ax 

LogAy 

LogA^ 

Lag  Tknsoit  of  Ancl. 
of  Cone — 

Mean 
Time. 

for 
X  Minute. 

for 
X  Minute. 

for 
I  Minate. 

Pmumbn. 

h      m 

• 

' 

9     0 

+  7.9731 

+7-3871 

+  I.1760 

+7.67709 

10     0 

79731 

7.3876 

1. 1760 

7.67709 

II     0 

7.9731 

7.3882 

1. 1760 

7.67709 

12     0 

7.9730 

7-3887 

1. 1760 

7.67709 

13  0 

+  7.9729 

+7-3892 

+  I.1760 

+7.67709 

afPcr 


•0.,;- 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 
OF  THE  SUN,  1899,  JUNE  7. 

Greenwich 
;          Mean 
1         Time. 

1 

Co-ordinates  of  Centre  of  Shadow 
on  Fondaraental  Plane. 

Direction  of  Axis  of  Shadow. 

1 
Radius  of  Pennmhra  od 
Fundamental  Plane.      { 

X 

y 

LoKsin  d 

Log  cos  d 

A* 

/ 

•     h     m 
1      16      40 

50 

17         0 

1                 10 
20 
30 
40 
50 

i      18         0 
10 

1        ^° 
30 

40 
50 

i   19    0 
10 
20 

30 
40 

50 

1 

I      20        0 

1                 10 

1                20 

1    '" 

—0.98932 
0.90232 

—0.81532 
0.72832 
0.64132 

0.55431 
0.46731 
0.38030 

—0.29330 
0.20630 
O.I  1930 

—0.03230 

+0.05470 

0.I4I70 
+0.22869 

0.31569 

0.40269 
0.48968 
0.57668 
0.66367 

+0.75067 
0.83766 

0.92465 
+  I.OII64 

+1.20875 
1.20880 

+1.20884 
1.20886 
1.20887 
1.20886 
1.20884 
1.20881 

+1.20877 
1.20872 
1.20865 
1.20857 
1.20848 
1.20838 

+1.20827 
1.20815 
1.20802 
1.20788 
1.20773 
1.20757 

+1.20739 
1.20720 
1.20700 

+1.20679 

+9.58878 
9.58879 

+9.58881 
9.58882 
9.58883 
9.58884 
9.58885 
9.58886 

+9.58888 
9.58889 
9.58890 
9-58891 
9.58892 

9.58893 

+958895 
9.58896 
9.58897 
9.58898 
9.58899 
9.58900 

+9.58902 

9.58903 
9.58904 
9.58905 

+9.96457 
996457 

+  9.96457 
9.96457 
9.96457 
9.96456 

9.96456 
9.96456 

+9.96456 

9.96456 
9.96456 

9.96455 
9-96455 
9.96455 

+9.96455 
9-96455 
9.96455 
9.96454 

9.96454 
9.96454 

+9.96454 
9.96454 
9.96454 

+9.96453 

250   19.I 
252  49.1 

^55  19.1 
257  49.1 
260  19.1 
262  49.0 
265  19.0 
267  49.0 

270  19.0 
272  49.0 
275  19.0 
277  49.0 
280  19.0 
282  49.0 

285  19.0 
287  49.0 
290  19.0 
292  49.0 

295  19.0 
297  49.0 

300  19.0 
302  48.9 

305  18.9 
307  48.9 

+9-55780 
0.55782 

+0.55784 
0.55786 
0.55788 
0.55790 
0.55792 

0-55794 

+0.55796 
0.55798 
0.55800 
0.55802 
0.55804 
0.55806 

+0.55807 
0.55809 
0.55810 
0.5581 1 
0.55812 
0.55813 

+0.55814 
0.55815 
0.55816 

+0.55817 

i 

Greenwich 
Mean 

Time. 

1 

LogAjT 

for 
1  Minute. 

tor 
I  Minat.. 

LogA/i 

for 
I  Minate. 

Log  Tangent  of  Angle 
of  Cone- 

Penumbra. 

h      m 

16  0 

17  0 

18  0 

1         19      0 

20      0 

i        21      0 

+  7.9395 
7.9395 
7.9395 
7.9395 
7.9395 

+  7.9394 

+4.9685 
+4.3490 
—4.6812 
5.0638 
5.2537 
—  5.3909 

+  I.1761 
I.1761 
I.I761 
I.1761 
I.1761 

+  I.1761 

+7.66338 
7.66338 
7.66338 
7.66338 
7.66337 

+7.66337 

416 


ECLIPSES,  1899. 


BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPS?: 

OF  THE  SUN,  1899,  DECEMBER  2, 

Greenwich 

Co-ordinates  of  Centre  of  Shadow 
on  Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

iUdloiotPeniimbraud  Shadow 
on  FundaniMital  Plan..         ' 

'Mean 
Time. 

1 

X 

r 

Log  sin  d 

Logemel 

/« 

/ 

/'              • 

h       m 

lo  30 

-1.38903 

—0.84502 

-957436 

+9-96704 

160  4.0 

+0.55277 

+  0.00682 

40 

1.29756 

0.84919 

957438 

9,96704 

162  33.9 

0.55276 

0.00681 

so- 

1.20608 

0.85335 

9-57440 

9.96703 

165  3.9 

055275 

0.00680 

il     0 

—  1. 1 1460 

-0.85750 

-9.57442 

+9-96703 

167  33.9 

+0.55274 

+  0.00679       • 

10 

I.02312 

0.86163 

9.57443 

9.96703 

170  3.9 

0.55272 

0.00678 

20 

0.93163 

0.86575 

9-57445 

9.9670a 

172  33-8 

0.55271 

0.00677 

30 

0.84014 

0.86986 

9-57447 

9.96702 

175     3-8 

0.55269 

0.00676 

40 

0.74865 

0.87397 

9-57449 

9.96702 

177  33-8 

0.55268 

0.00674 

50 

0.65716 

0.87807 

9-57451 

9.96701 

180     3.8 

0.55266 

0.00673 

12      0 

—0.56566 

—0.88216 

-9-57453 

+9.96701 

182  33.7 

+0.55265 

+0.00671 

10 

0.47416 

0.88623 

9.57454 

9.96701 

185     3-7 

0.55263 

0.00670 

20 

0.38266 

0.89029 

957456 

9.96700 

187  33-7 

0.55262 

0.00668 

30 

O.29115 

0.89434 

957458 

9.96700 

190    3.7 

0.55260 

0.00666 

40 

0.19964 

0.89838 

9.57460 

9.96700 

192  33-6 

0.55258 

0.00664 

50 

O.I0813 

0.90240 

9-57462 

9-96699 

195     3-6 

0.55256 

0.00662      1 

13      0 

—0.01662 

—0.90641 

-9-57464 

+9-96699 

197  33-6 

+0.55254 

1 
+  0.00660      i 

10 

+0.07490 

0.91041 

9-57465 

9.96699 

200    3.6 

0.55252 

0.00658      , 

20 

0.16642 

0.91440 

9-57467 

9.96698 

202  33.5 

0.55250 

0.00656 

30 

0.25794 

0.91838 

9-57469 

9.96698 

205     3-5 

0.55248 

0.00654 

40 

0.34946 

0.92235 

957471 

9.96698 

207  33-5 

0.55246 

0.00652 

50 

0.44098 

0.92630 

9.57473 

9.96697 

210    3.4 

0.55244 

0.00649 

14      0 

+0.53250 

—0.93024 

-9-57475 

+9-96697 

212  33.4 

+0.55241 

+  0.00647 

10 

0.62402 

0.93417 

9.57476 

9.96697 

215    3-4 

0.55239 

0.00645 

20 

0.71554 

0.93809 

9-57478 

9.96696 

217  33.4 

0.55236 

0.00642 

30 

0.80706 

0.94200 

9.57480 

9.96696 

220    3.3 

0-55234 

0.00640 

40 

0.89858 

0.94590 

9.5748a 

9.96696 

222    33.3 

0.55231 

0.00637      1 

50 

0.9901 1 

0.94979 

9-57484 

9.96695 

225     3-3 

0.55229 

0.00635      , 

15      0 

+  I.08164 

-0.95367 

-9-57486 

+9.96695 

227  33-3 

+0.55226 

+  0.00632 

10 

I.17317 

0.95754 

9-57487 

0.96695 

230     3.2 

0.55223 

0.00629      1 

20 

+  1.26470 

—0.96140 

-9.57489 

+9.96694 

232  33.2 

+0.55220 

+  0.00626 

1 

Greenwich 

Log  Ajt 

Lot 

&y 

Lof  A/( 

Log  Tasgoita  of  Angln  of 

.  Mean 
Time. 

for 
I  Minute. 

I  Mil 

)r 
nut.. 

tor 
lUiaaM. 

Cone. 

Pennmbra. 

Shadow.       1 

h       m 
10      0 

+7.9612 

-6.( 

5238 

+  I.1760 

+7.67628 

i 

+7.6741 1 ; 

II      0 

7.9613 

6.( 

5i73 

I.1760 

7.67628 

7.67411 

12      0 

7.9614 

6.1 

5103 

1. 1 760 

7.67628 

7.67412 

13      0 

7-9615 

6.( 

5029 

1.1760 

7.67629 

7.67412 

14      0 

7.9615 

6. 

5953 

I.I760 

7.67629 

7.67412 

IS    0 

+  7.9615 

-6. 

5877 

+1.1760 

+7.67629 

+7.67412 1 
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[                                               WASHINGTON  MEAN  TIME. 

1 

PHASES  OF  THE  MOON. 

New  Moon. 

First  Quarter. 

Full  Moon. 

Last  Quarter. 

d     h     m 

d      h      zn 

d     h      m 

d     h      m 

January      ii     5  41.3 

January       17  23  27.9 

January       26     2  25.8 

January         4  xo  13.2 

February      9  16  23.4 

February     16  15  43.7 

February     24  21     7.5 

February       3     0  16.1 

March         xi     2  44.5 

March          18  10  15.5 

March          26  13  T0.2 

March            4  10  58.3 

April              9  13  12.5 

April             17     5  34-7 

April            25     2  13.5 

April              2  18  47.4 

May               90  30.4 

May              17     0    4.5 

May              24  12  40.6 

May                2     0  38.4 

June              7  13  1 2.x 

June             15  16  38.2 

June             22  21  11.8 

May             31     5  46.3 

July               7     3  23-x 

July              15     6  50.6 

July              92     4  33.1 

June             29  II  36.6 

August          5  18  39.6 

August         13  18  45.8 

August         20  II  36.7 

July              28  19  34.1 

September   4  10  24.7 

September  12     4  40.9 

September  18  19  23.0 

August         27     6  48.6 

October        4     2     5.7 

October       11  13     1.3 

October       18     4  56.4 

September  25  21  54.3 

November    2  17  18.3 

November     9  20  26.6 

November   16  17  10.3 

October       25  16  31.8 

December     2    7  39.4 

December     9     3  54.3 

December    16     8  22.8 

November   24  13  26.3 

December    31  20  43.6 

December   24  10  49.0 

APOGEE.  PERIGEE,  AND  GREATEST  LIBRATION. 

Perigee. 

Apogee. 

Greatest  Libration. 

d      h 

d    h 

d     h     m 

d     h     m 

January             11     8.5 

January             25     i.i 

January        5     8  39  E. 

January      17     9  52  W. 

February             8  21.2 

February          21     8.7 

February     2  14  12  E. 

February  14  17  53  W. 

March                 9     4.7 

March               21     1.5 

March          2     6  52  £. 

March        14  22  53  W. 

April                    5  20.0 

April                  17  21.0 

March        28  17  58  E. 

April           II  18  57  W. 

May                      I     3.9 

May                   15  i6.2 

April           24    6  48  E. 

May              8  22  25  W. 

May                   27  13.9 

June                  12    9.8 

May            21  17  25  E. 

June             4     5  43  W. 

June                   24  1 1.6 

July                     9  23.2 

June           18  X5  48  E. 

July              I     4  31  W. 

July                   22  18.6 

August               6     5.2 

July            x6  19  38  E. 

July            29    0  44  W. 

August               20     4.5 

September         2     8.4 

August       14    0  41  E. 

August       26    4  41  W. 

September        17  13.7 

September       29  19.0 

Septemberii     x  27  E. 

September23     9  52  W. 

October             15  17.0 

October           27  12.3 

October       8     9     4  E. 

October     21  xi  32  W. 

November         11  19.1 

November        24     8.7 

November   3  13  28  E. 

November  18     3  15  W. 

December           6  13.1 

December        22     5.7 

November  30  n  46  E. 
December  28     6  36  £. 

December  14  20  38  W. 

FORMULA  FOR  THE  LIBRATION  OF  THE  MOO 

N. 

Put  /.  the  inclination  of  the  moon's  equator  to  the  ecliptic  ( =1**  28'.8 ). 

^.  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278}. 

or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator. 

C,  the  angle  at  the  centre  of  the  moon's  di^  made  by  a  lunar  men 

dian  with  the  circle  of 

declination,  counted  from  north  to  east  on  the  apparent  disk. 

X,  p,  a\  6'  the  apparent  longitude,  latitude,  right  ascension,  and  declination 

of  the  moon,  corrected 

for  parallax, 

X\  the  selehocentric  longitude  of  the  earth,  counted  on  the  moon's  eq 

[uator  from  its  descend- 

ing node,  Q, 

^  ^iQ'f  ([•  the  quantities  defined  on  page  276,  where  their  values  for  the  yea 

er  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  an] 

f  time,  by  means  of  the 

following  formulae,  in  connection  with  the  tables  given  on  pages  276  and  27^ 

r:— 

A  X=  -  o'.57  sin  2  {Q  ^X) 

a  s=  sin  /  cos  (  Q  -^  ^) 
tan  i?  =  tan  /  sin  (^  ^  A,) 

.     Set  table,  page  275 

r. 

V  =  X+C,X  +  ad 

The  libration  in  latitude         ss  d  ss  B  ^  fi 

The  libration  in  longitude      =  /  =  V  —   ([ 

rin  r  -  ,i5  ,•  cos  (^'  +  A  -  Q)  _  _  ^1^  ^  cos  K  . 
cos  6'                                         cos 

^ 

27 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1899.0.     (January 

o*.o— 0*  140,  Washington.] 

Name  of  Star. 

Manii. 
tude. 

Right  Ascension. 

Annual 
Proper  Motion 

Declination. 

Annual 
Proper  Motion. 

36  Piscium 

6.3 

h     m        s 
0    II    22.626 

8 
-0.0025 

+   7'  40   4578 

-0.009     I 

38  Piscium 

6.9 

0    12    12.242 

+0.0032 

8  18  47.17 

+0.094     1 

d  Piscium 

5-3 

0    15    23.997 

-0.0001 

7  37  45-41 

+0.01X 

45  Piscium 

6.9 

0   20   29.439 

+0.0015 

7     7  58.09 

-0.053 

58  Piscium 

5-0 

0   41    45.250 

+0.0025 

II  25  23.89 

—0.015 

75  Piscium 

6.0 

I       I    14.800 

+0.0014 

+12  24  52.78 

+0.031     1 

loi  Piscium 

6.3 

I    30    22.314 

-0.0005 

14    8  42.30 

—0.015 

103  Piscium 

6.8 

I  33  48.531 

-0.0014 

16     6  46.84 

—0.026 

104  Piscium 

7-5 

I  33  50740 

+0.0066 

13  46  22.60 

—0.036    j 

105  Piscium 

6.3 

I  34  13763 

+0.0040 

15  53  36.47 

-O.OII 

3  Arietis  . 

6.0 

I  41     6.144 

+0.0014 

+16  54  23.58 

—0.014 

4  Arietis  . 

5-7 

I  42  42.118 

+0.0024 

16  27  10.33 

-0.021 

«  Arietis  . 

5-7 

I  51  49.890 

+0.0020 

17  19  27.47 

—0.032 

B.A.C.  686 

7.2 

2     8  15.432 

+O.OOIX 

19    8  28.75 

0.000 

e  Arietis  . 

5-7 

2  12  30.358 

-0.0012 

19  26     1.91 

-O.00S 

23  Arietis  . 

7-5 

2  13  31.713 

-0.0018 

+19  13  31.97 

—0.1 16 

26  Arietis  . 

6.0 

2  24  58.446 

•fo.0047 

19  24  25.16 

-0.032 

27  Arietis  . 

6.3 

2  25  18.212 

+0.0026 

17  15  25.50 

—0.096 

B.  A.  C.  782 

7.0 

2  27  57.550 

+0.0050 

18  26    4.79 

+0.008 

p.  Arietis  . 

6.0 

2  36  40.210 

+0.0018 

19  34  51-63 

-0.055 

47  Arietis  . 

6.0 

2  52  18.255 

+0.0152 

+20  15  49.40 

-0.029 

B.  A.  C.  920  , 

7.0 

2  53     5.57 

+0.0026 

21   12  57.6 

0.000    ' 

^  Arietis  . 

4.0 

3     5  51.115 

+0.0099 

19  20  41.32 

—0.003    ' 

C  Arietis  . 

4.8 

3     9     5-676 

-0.0022 

20  40  12.45 

-0.084  ! 

Ti  Arietis  . 

5-0 

3  15  23.716 

+0.0028 

20  46  5842 

-0.044  ' 

T2  Arietis  . 

5-3 

3  16  56.406 

-0.0036 

+20  22  50.82 

—0.017 

65  Arietis  , 

6.0 

3  18  36.624 

-0.0002 

20  26  42.25 

-0.006 

B.  A.  C.  1055 

6.8 

3  18  42.263 

+0.0048 

21  41     3.5 

0.000 

66  Arietis  . 

6.0 

3  22  32.217 

-0.0002 

22  27  20.98 

-0.124 

9  Tauri     . 

7.0 

3  31     1.588 

-0.001 1 

22  52  35.92 

-0,053 

B.  A.  C.  1 143 

6.0 

3  38  35.448 

-0.0018 

+20  36  36.12 

— O.OOZ 

g  Pleiadum 

6.3 

3  38  47.882 

+0.0009 

23  58  17.87 

-0.059 

17  Tauri     . 

4-3 

3  38  52.570 

+0.0008 

23  47  44-33 

-0.059 

19  Tauri     . 

50 

3  39  11,650 

+0.0009 

24    9    0.77 

-0.059  J 

20  Tauri     . 

5.0 

3  39  48.888 

+0.0009 

24    3     7-23 

-0.059  1 

21  Tauri     . 

7.0 

3  39  53.357 

+aooo9 

+24  14  20.27 

-0.059   i 

22  Tauri     . 

7.0 

3  40     1.894 

+0.0009 

24  12  44.48 

-0.059 

23  Tauri     . 

4-7 

3  40  19.785 

+0.0009 

23  38     1.03 

-0.059 

B.  A.  C.  1 170 

6.3 

3  42  21.969 

+0.0000 

23     6  39.05 

-0.048 

26  Tauri     . 

7.0 

3  42  56779 

+0.0009 

23  32  50.69 

-0.059  1 

27  Tauri     . 

4.0 

3  43     9.282 

+0.0009 

+23  44  40.26 

-0.059 

28  Tauri     . 

6.2 

3  43  10.544 

+0.0009 

23  49  40.41 

-0-059 

B.  A.  C.  1189 

6.0 

3  43  58.6 

0.0000 

21  56  16.9 

0.000    ! 

32  Tauri     . 

6.0 

3  50  53.863 

+0.0030 

22  II   13,50 

— O.III 

33  Tauri 

6.3 

3  51     4-596 

+0.0044 

22  52  55.68 

—0.020 

B.  A.  C.  1238 

6.3 

3  54  56.802 

-0,0003 

+22  55     1.23 

-0-025 

36  Tauri     . 

6.0 

3  58  19.183 

0.0000 

23  49  39.87 

— O.0Z4 

A*  Tauri     . 

6.3 

3  59  21.458 

+0.0126 

21  44  11.46 

—0.128 

56  Tauri     . 

6.0 

4  13  37.847 

+0.0016 

21  31  45.55 

—0.052 

B.  A.  C.  1347 

7-3 

4  17  24.001 

+0.0053 

24  10  15.0 

•   •   ■   . 

62  Tauri     . 

6.0 

4  17  54.366 

+0.0010 

+24     3  55.84 

-0.028 

7^  Tauri     . 

4-7 

4  19  20.873 

+0.0064 

22     3  45.87 

—0.052 

J»  Tauri    . 

6.3 

4  19  24.022 

-10.0087 

21  58     8.02 

-0.056 

0'  Tauri     . 

4-7 

4  20  15.908 

+0.0109 

+22  35     4.23 

-0.045 

STARS  OCCULTED  BY  THE  MOOJ^. 
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MEAN  PLACES  FOR  i 

1            ■     ■■■                      ■       ■ 
899.a     (January  o*.o— 0*.  140,  Washington. 

) 

NAme  of  Star. 

• 

■?»'£*- 

Right  Ascension. 

Annaal 
Proper  Motion. 

Declination. 

Annaal 
Proper  Motion. 

ci^Tauri     .         •         •         . 

6.0 

h     m        s 
4   21    14.973 

8 
-0.0003 

•          *            u 

+22    46      7.03 

-0.016 

95  Tauri     . 

6.3 

4   37      6.827 

+0.0007 

23  53  50-73 

-0.026 

B.  A.  C.  1463 

6.3 

4  39  36-518 

-0.0004 

23    26    33.3 

•  .  .  . 

99  Tauri     . 

6.0 

4   51    40.899 

-0.0005 

23    47    26.26 

-0.026 

k  Tauri    . 

6.0 

4  SI  58.541 

+0.0027 

24   53    39.22 

-0.062 

103  Tauri     . 

6.0 

5     I  57292 

-0.0006 

+24     7  53-79 

-O.OII 

n  Tauri     . 

57 

5  13  ".497 

+0.0016 

21  59  3129 

-0.083 

118  Tauri     . 

5-7 

5  23     3.547 

+0.001 1 

25    4     7.18 

—0.030 

121  Tauri     . 

6.0 

5  29  17.004 

+0.0002 

23  58  19-93 

-0.031 

125  Tauri     . 

6.0 

5  33  28.568 

+0.0004 

25  50  25.53 

-0.031 

B.  A.  C.  1801 

6.0 

5  37  "-5 

+23     9  25.5 

•  .  •  • 

132  Tauri     . 

5-3 

5  42  49.025 

-0.0006 

24  32     1. 10 

-0.021 

140  Tauri     . 

7.0 

5  54  20.783 

-0.0010 

22  53  38.60 

-0.006 

141  Tauri     . 

67 

5  55  35-615 

-0.0020 

22  23  52.23 

-0.026 

I  Geminorum 

50 

5  57  58-851 

-0.0000 

23  16     7.75 

-0.102 

2  Geminorum 

7.2 

5  59  39253 

+0.0004 

+23  38  51-74 

-0.015 

3  Geminorum 

63 

6    3  35.926 

-0.0001 

23     7  46.94 

-0.014 

4  Geminorum 

7-4 

6    4  22.404 

-0.0005 

23     0  50.58 

-0.064 

5  Geminorum 

6.7 

6    5  20.645 

-0.0004 

24  26  31.85 

-0.064 

6  Geminorum 

6.7 

6    6  11.732 

-0.0004 

22  55  53-39 

0.000 

8  Geminorum 

6.5 

6  10    8.815 

—0.0021 

+24    0    7.96 

-0.039 

9  Geminorum 

6.3 

6  10  49.000 

-0.0007 

23  46  29.05 

-O.OII 

10  Geminorum 

7.0 

6  12  45.080 

-0.0018 

23  38  25.44 

-0.063 

II  Geminorum 

7-3 

6  13  10.494 

+0.0009 

23  30  33.65 

+0.006 

12  Geminorum 

7-5 

6  13  14.4 

23  18  56.8 

•  •  •  . 

14  Geminorum 

7.2 

6  19  39-017 

-0.0019 

+21  42     2.66 

-0.027 

d  Geminorum 

6.0 

6  45  29.914 

-0.0007 

21  52  48.25 

-0.049 

44  Geminorum 

6.0 

6  59  13.624 

-0.0004 

22  47  19.14 

-0.016 

56  Geminorum  . 

5-7 

7  15  59319 

-0.0048 

20  38     3.46 

-0.021 

61  Geminorum 

6.0 

7  20  59.176 

-0.0013 

20  27  32.98 

-0.025 

63  Geminorum 

5-7 

7  21  44.733 

-0.0038 

+21  39    6.17 

-0.120 

/  Geminorum 

6.0 

7  33  38-607 

-0.00X1 

17  54  16.53 

+0.006 

79  Geminorum 

6.3 

7  39  1 3-493 

-0.0040 

20  33  31-98 

+0.010 

g  iGeminorum 

5-3 

7  40  16.638 

-0.0055 

18  45  23.24 

-0.058 

85  Geminorum 

6.0 

7  49  46.260 

-0.0021 

20    9     2.81 

-0.034 

B.  A.  C.  2658 

7.2 

7  54  51877 

0.0000 

+18  31  21.08 

+0.003 

3  Cancri  . 

6.0 

7  55    0.090 

-0.0014 

17  35     7.00 

-0.023 

5  Cancri  , 

6.3 

7  55  45-007 

+0.0010 

16  44    0.95 

—0.016 

^»  Cancri  . 

6.0 

8  17  34.874 

-0.0048 

18  39  23.48 

-0.253 

B.  A.  C.  2810 

7.0 

8  19    0.509 

-0.0006 

17  30  42.82 

-0.12a 

^Cancri  . 

6.0 

8  20    6.883 

—0.0140 

+17  22  44.85 

-0.147 

29  Cancri  . 

6.0 

8  22  59.188 

-0.0021 

14  32  42.26 

-0.025 

54  Cancri  .         , 

6.3 

8  45  23.965 

-0.0090 

15  43  29.84 

+0.061 

0^  Cancri  . 

5-7 

8  51  37035 

+0.0042 

15  42  36.49 

+0.018 

a*  Cancri  . 

4.0 

8  52  57-846 

•+O.OOI9 

12  14  55.07 

-0.041 

to  Leonis  .         , 

5-9 

9  23     2.972 

+0.0035 

+  9  29  47.85 

-0.006 

S  Leonis  . 

5-3 

9  26  30.13a 

-0.0073 

II  44  49.47 

-0.082 

h  Leonis  . 

5-7 

9  26  32.844 

+0.0006 

10    9  40.18 

-0.012 

10  Sextan tis 

6.0 

9  51     4-743 

-0.0070 

9  24  41.66 

+0.010 

II  Sextantis 

6.0 

9  52  46.612 

+0.0003 

8  47  45.87 

-0.032 

14  Sextantis 

6.6 

10     I  30.542 

-0.0036 

+.6    6  14.67 

-0.005 

16  Sextantis 

6.9 

10     3  57.410 

+0.0006 

6  39  57.13 

-0.013 

19  Sextantis 

6.2 

10     7  33.030 

-0.0050 

5     6  49.61 

-0.001 

43  Leonis  . 

6.5 

10  17  43.396 

-0.0020 

+  73  18.73 

-O.III 
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STARS  OCCULTED  BY  THE  MOON, 


MEAN  PLACES  FOR  1899.0.     (January  0*  o-o*.i 

40,  Washington.' 

1                 \ 

Name  of  Star. 

Manii- 
tnde. 

Right  Aacaosiaii. 

Annaal 
Proper  Motion 

Declination. 

AnnoAl 
Proper  Motioa. 

34  Sextantis       •         • 

6.7 

h      m       ( 
10   37    24.554 

8 
-0.0069 

+  4'    6  38.'35 

m 
+0.016 

36  Sextantis 

6.6 

10   39   57.219 

•-O.OO4Z 

3     I     9.10 

-0.016 

55  Leonis  .... 

6.2 

10   50   30.643 

•fO.0065 

1  16  30.89 

-0.0X4 

57  Leonis  .... 

6.9 

10   50   59.784 

.  -fO-OOII 

0  58  17.64 

-0.023 

/*  Leonis  ... 

5-4 

10   58   26.333 

-0.0059 

+  0  32  34.17 

-0.013 

/*  Leonis  .... 

6.9 

"     4    4-374 

-0.0013 

-  0  47    9.06 

-0.003 

/*  Leonis  .... 

5-7 

n     8  35.409 

—0.0026 

+  0  28  47.48 

-0.012 

e  Leonis  .         .         .         • 

5-3 

II  25    9.241 

+0.0009 

-  2  26  46.47 

-b.013 

B.  A.  C.  4006 

6.1 

"  45  52.575 

+0.0029 

4  46  19.02 

-0.022 

14  Virginis          .         . 

6.9 

12  14    8.346 

+0.0022 

8  21  12.66 

-0.043 

q  Virginis          .         . 

5-7 

12  28  33.879 

-0.0070 

-  8  53  42.69 

-0.014      , 

/  Virginis         .        • 

5-7 

13  21  22.934 

-0.0099 

12  10  56.83 

-0.041      1 

75  Virginis 

6.0 

13  27  27.891 

—0.0029 

14  50  36.94 

—0.012 

83  Virginis          .         • 

6.0 

13  39    2.825 

+0.0006 

15  40  17.48 

—0.031 

85  Virginis         .        • 

6.5 

13  40    8.616 

-0.0051 

15  15  36.39 

-0.043 

B.  A.  C.  4700 

5-6 

14    5  19.541 

+0.0028 

-15  49  29.59 

—0.009 

B.  A.  C.  4722 

5.8 

14    9  50.092 

-0.0027 

17  43  46.65 

-0.015      1 

B  A.  C.  4923 

7-3 

14  51  33.6 

+0.0691 

20  57  28.97 

-1.646      ' 

c^ Librae    .        .       •• 

50 

15    6  27.733 

-0.004  X 

19  24  34.44 

-0.050      1 

<*  Librae    .        •        •        . 

6.5 

15    7  33893 

-0.0043 

19  16     1.24 

-0.034 

42  Librae    .        •    '    • 

5-7 

15  34  18.549 

-0.0022 

-23  29  23.46 

-0.033 

B.  A.  C.  5253 

5.8 

15  47  51.814 

-0.0023 

24  13  55.46 

—0.030 

B.  A.  C  5254 

5-8 

15  47  55.069 

-0.0031 

23  40  37-25 

—0.017   ! 

19  Scorpii .... 

S-i 

16  14  33.403 

-0.0023 

33  55  35.43 

—0.064 

ff  Scorpii .... 

3-4 

16  15     2.837 

-0.0022 

25  21     1.46 

—0.026 

p  Ophicuhi  (south  star)  . 

SO 

16  19  31.634 

-0.0017 

-23  12  52.40 

—0.042      ! 

22  Scorpii .... 

5-5 

16  24    4.206 

-O.OOH 

24  53  3508 

-0.038 

15  Ophiuchi 

7-3 

16  39    3.918 

-0.0048 

22  59  44.46 

-0.005 

25  Scorpii .... 

7.0 

16  40  40.3-4 

-0.0004 

25  20  39.84 

—0.004 

18  Ophiuchi       .         . 

6.7 

16  43  35.468 

-0.0027 

24  27  49.37 

-0.044 

22  Ophiuchi 

6.7 

i6  48  44.556 

-0.0010 

-23  20  48.13 

-0.052 

24  Ophiuchi 

5-9 

16  50  42.489 

-0.0001 

23   59   22.87 

-0.006 

B.  A.  C.  5709 

6.3 

16  53  46.680 

+0.0007 

24   56    18.02 

+O.OII      , 

26  Ophiuchi 

6.1 

16  53  58.178 

+0.0015 

24   50      6.32 

—0.007 

31  Ophiuchi 

6.7 

16  58  30.714 

+0.0001 

25    30      2.92 

-0.008 

B.  A.  C.  5815  ' 

7-3 

17  10  14.461 

-0.0080 

-25    II    25.50 

1 

39  Ophiuchi  (south  star)   . 

5-5 

17  II  51.001 

-0.0060 

24    10   37.83 

-0.035 

B.  A.  C.  5831 

6.9 

17  II  56.978 

+0.0073 

23    57   42.23 

-0.104 

B.  A.  C.  5846 

6.8 

17  15  29.776- 

-0.0053 

24  48    14.60 

-0.040 

B.  A.  C.  5868 

7.0 

17  18  55.812 

+0.0008 

24      9      4.63 

-0.007      ' 

^Ophiuchi       .         • 

5.2 

17  25  15.149 

-O.OOII 

-23    53      4.52 

-0.036    : 

52  Ophiuchi       .         , 

6.5 

17  29  13.876 

-0.0022 

21    58   33.98 

-0.050    1 

63  Ophiuchi       •         • 

6.6 

17  48  41.124 

—0.0004 

24   52      0.23 

+0.002 

B.A.C.6066. 

7-3 

17  50  57.142 

-0.0001 

23  55  29.37 

-0.022    i 

4  Sagittarii 

5-4. 

17  53  37.586 

—0.0006 

23  48  24.85 

-0.066 

5  Sagittarii       .         ... 

7.0 

17  54    0.095 

+0.0031 

-24  16  33.45 

-0.035 

7  Sagittarii       .         . 

5-9 

17  56  39.719 

-0.00x8 

24  16  52.71 

-0.013 

Piazzi  17**  330 

5-3 

17  57  29.6 

23     8  25.4 

•  .  . . 

9  Sagittarii 

6.0 

17  57  40.800 

-0.0020 

24  21  46.51 

—0.026 

Piazzi  17^  334 

5-3 

17  57  48.480 

-0.0023 

22  50  22.53 

0.000    I 

B.A.C.6161. 

5-7 

18     5  33.534 

+0.0003 

-23  43  20.54 

—0.070    ' 

14  Sagittarii 

6.0 

18    8  1 1. 621 

-0.0038 

21  44  23.93 

-0.034 

B.  A.  C.  6304 

7.0 

18  27     3.890 

-0.0014 

24  10  59.72 

-ao2i 

24  Sagittarii 

5-9 

18  27  43.283 

-0.0012 

-34    6  26.25 

-0.009 

STARS  OCCULTED  BY  THE  MOON. 
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MEAN  PLACES  FOR  i 

8990.     (January 

0*0— 0*.  I 

40,  Washington. 

Name  of  Star. 

Magni- 
tude. 

Right  Ascenaion. 

Annual 
Proper  Motion 

Declination. 

Annual 
Proper  Motion. 

h      m       s 

a 

•       t        1 

m 

25  Sagittarii 

6.3 

18    28   22.340 

+0.0049 

-24   17    56.26 

40.009 

B  A.  C.  6336 

6.2 

18    31    51.572 

—0.0029 

21    28    53.83 

-0.107 

B.  A.  C.  6343 

6.3 

18    32    22.128 

-0.0014 

23  35  28.12 

-0.033 

B.  A.  C.  6347 

6.0 

18    32    52.043 

-0.0063 

21     8     7.58 

-0.156 

26  Sagittarii       .         , 

6.6 

18    35   41.990 

+0.0012 

23  55  38.89 

-0.030 

28  Sagittarii 

5.6 

18   40    I5.II7 

40.0006 

-22  29  53.74 

-0.022 

B.  A.  C.  6386 

7-3 

18   41    52.830 

-0.0008 

20  23     3.14 

-0.034 

29  Sagittarii 

S'5 

18   43   40.515 

-0.0008 

20  26  22.67 

40.014 

30  Sagittarii       •         « 

6.6 

18   44   46.160 

-0.0050 

22  16  40.57 

-0.038 

31  Sagittarii       . 

7.0 

18   46      4^322 

-0.0003 

22     2  23.87 

-0.044 

33  Sagittarii 

6.0 

18  47  57-932 

-0.0005 

-21  28  59.59 

-0.006 

v'  Sagittarii 

5-0 

18  48     4.242 

-•0.0019 

22  52    9.19 

-0.031 

V*  Sagittarii       .         , 

5.1 

18  49     0.787 

40.0062 

22  47  50.58 

-0.025 

B.  A.  C.  6448 

6.4 

18  49  53-787 

-0.0003 

23  18    7.87 

-0.018 

fi  Sagittarii 

5-7 

18  51  20.341 

—0.0020 

ao  47  18.97 

-0.029 

{*  Sagittarii 

3.5 

18  51  42.296 

40.0019 

-21  14  21.65 

-0.022 

0  Sagittarii       •         , 

3.8 

18  58  37.856 

40.0041 

ai  53  22.17 

-0.073 

IT  Sagittarii 

3-1 

19     3  45.468 

-0.0014 

21   II     3.14 

-0.044 

B.  A.  C.  6607 

5-9 

19  14  35.080 

—0.0009 

22  35  27.00 

-0.020 

50  Sagittarii       .      •  , 

5-9 

19  20  17.707 

40.0004 

21  58  35.96 

-0.009 

B.  A.  C.  6658 

7.3 

19  22  12.7 

-18  33  47.11 

40.025 

B.  A.  C.  6707 

6.4 

19  30  32.901 

40.0016 

19    4  32.13 

-0.003 

B.  A.  C.  6710 

5.8 

19  31   11.843 

40.0022 

18  27  21.79 

-0.056 

/  Sagittarii 

5-2 

19  40  28.240 

—0.0106 

20    0  14.36 

-0.096 

57  Sagittarii 

6.1 

19  46  19.947 

40.0004 

19  18     5.68 

-0.066 

B.  A.  C.  6992 

6.7 

20  15     6.092 

4O.00Z2 

-15     6  12.19 

-a  004 

P  Capricorni     . 

3.2 

20  15  20.232 

40.0019 

15     6     1.46 

-0.003 

p  Capricorni     . 

5-3 

20  23     6.040 

-0.0013 

18    8  51.24 

-0.020 

B.  A.C.  7087 

6.3 

20  28  33.984 

-0.0002 

14     4     5.35 

40.052 

r\  Capricorni     . 

7.0 

20  31  41.514 

40.0052 

15  29  49.89 

-0.040 

Tj  Capricorni     . 

5.6 

20  33  37556 

40.0001 

-15  18  33.01 

-0.029 

8  Aquarii 

6.8 

20  54  21.830 

-0.0030 

13  26  41.14 

-aoi2 

9  Aquarii 

6.8 

20  55  34-375 

-0.0017 

13  55  3*.oi 

-0.013 

V  Aquarii 

4-7 

21     4     5.580 

-fo.0055 

II  46  50.39 

-0.016 

18  Aquarii 

5.7 

21  18  40.467 

40.0061 

13  18  42.26 

-0.008 

19  Aquarii 

5.8 

21   19  47.354 

-0.0008 

-10  10  42.70 

-0.170 

B.  A.  C.  756a 

5.5 

21  39  32.168 

40.0047 

9  30     3.45 

0.000 

c^  Capricorni     . 

5.5 

21  39  37.141 

-0.0005 

9  32  46.96 

-0.005 

^  Capricorni     .         , 

6.4 

21  40  52.943 

-0.0008 

9  44  32.17 

-0.007 

30  Aquarii 

5.8 

21  57  57-688 

40.0015 

7    0  38.09 

40.001 

B.  A.  C.  7704 

7-3 

22     2  23.994 

-0.0022 

-  6  19  20.2 

.  • .  • 

36  Aquarii 

6.3 

22     4    6.414 

•f0.002Z 

8  40  56.22 

40.045 

B.  A.  C.  7717 

6.9 

22     4  10.152 

40.0073 

8     I  23.0 

•  .  •  • 

B.  A.  C.  7744 

6.7 

22     7  28.343 

-0.0038 

5  13     7.09 

-0.026 

B  A.  C.  775a 

6.7 

22     8  36.290 

40.0072 

4  57     7.0 

.... 

44  Aquarii 

6.4 

22  II  50.106 

-0.00Z4 

-  5  53  29.12 

40.031 

51  Aquarii 

5.8 

22  18  51.246 

40.0012 

5  20  53.83 

-0.020 

K  Aquarii 

5-2 

22  32  31.608 

-0.0051 

4  44  56.52 

-0.122 

Lalande  44337 

6.3 

22  35  34-0 

4    4  42.0 

.... 

3  Piscium 

6.4 

22  55  26.907 

—0.0031 

-  0  21  22.11 

4O.02Z 

W*  22*^  1220. 

6.6 

23     0     7.6 

4  0  45   47.2 

.... 

«f  Piscium         . 

4-7 

23  21  45.268 

40.0046 

0  42      8.69 

-O.III 

9  Piscium 

6.6 

23  22     4.410 

40.0032 

0  34     2.46 

-0.051 

16  Piscium 

5.8 

23  31   14.037 

-0.0080 

I  32  30.09 

40.056 

19  Piscium 

4-9 

23  41  13.806 

-0,0039 

+  «  55  34-97 

-0.032      I 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                    \ 

JANUARY. 

Thb  Star's 

At  Comjunction  m  R.  A. 

Limitine 
Parmllels. 

Name. 

Mag 

Red'na  from 
1899.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

sd' 

y 

N. 

&  1 

Aa 

Aa 

43  Leonis 
34  Sextantis 
36  Sextantis 
55  Leonis 
/«  Leonis 

6.5 
6.7 
6.6 
6.2 
5-4 

t 

+1.92 

1.82 

Z.80 

1-75 
1.71 

9.2 

8.9 

8.6 
8.5 

• 

+  7    3.2 
4    6.5 
3     10 
z    Z6.4 

0  32.4 

d     h     m 

1     3  42.8 

Z4  27.5 

15  50.8 

2Z    36.2 
»      I    55.3 

h     m 
-zz  49.5 

-  z  23.0 

-  0      2.Z 

+  5  33  7 
+  9  45-7 

-1.2534 
-0450Z 
40.4297 
+Z.0Z63 
•K0.8Z85 

0.502  z 
0.50Z6 
0.50Z6 
0.50Z9 
0.5022 

-0.2246 
0.2287 
0.229Z 
0.2306 
0.23Z4 

• 

-36 
+17 
+66 
+90 
+90 

-«3 
-67 
-x8 
+16 
♦  3 

/•Leonis 

e  Leonis 

B.  A.  C.  4006 

24  Virginis 

^  Virginis 

5.7 
5-3 
6.1 
6.9 
5-7 

+1.66 

1.57 
1.46 
1.31 
1.25 

-8.7 
79 
7.2 
63 
6.2 

+  0  28.7 
-  2  26.9 

4  46.4 
8  21.3 
8  538 

•     7  26.2 
z6  23.Z 

«    3  27.7 
z8  Z6.3 

4    X  40.5 

-  8  52.7 

-  0  Z0.9 
+ZO  34.8 
+  0  57.6 
+  8     8.6 

-0.39x5 
■W.7X53 
40.666Z 
+Z.Z277 
+0.0433 

0.5030 
0.5048 
0.5082 
0.5Z46 
0.5187 

-0.232Z 
0.2323 
0.23Z0 
0.2263 
0.2226 

+20 

+84 
+82 
+41 

-  3 

-  5 
*^! 
-38 

75  Virginis 

83  Virginis 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.  4923 

6.0 
6.0 
6.5 
5-8 
7.3 

•fo.96 
0.90 
0.90 
0.77 
0.58 

-4.x 
3.7 
3.8 
2.9 

Z.8 

-14  50.7 
X5  404 
15  15  7 
17  43.8 
20  57.5 

.5    633.4 
zx  57.7 

Z2   28.2 
«      I    53.7 

Z9  48.3 

-"  52.7 

-  6  39.0 

-  6    9.6 
+  6  48.4 
•1-  0    4.2 

40.2224 
+0.0333 

-0.4944 
-0.3683 
40.Z447 

0.5393 
0.5440 

0-5444 
0.55^ 
0.5738 

-0.Z985 
0.Z92Z 

0.1915 
0.Z725 

0.1403 

+47 
+35 

+  8 

+H 

+35 

-28 
-39 
-72 
-«3 
-3a 

42  Librae 

B.A.C.5253 
B.  A.  C.  5254 
6  Scorpii 

19  Scorpii 

5-7 
5.8 
5.8 
2.6 
51 

+0.40 
0.35 
035 
0.33 
0.26 

-x.o 

0.8 
0.9 

1.2 
0.8 

-23  29.4 
24  139 
23  40.6 

22  20.x 

23  55  6 

T  Z3     8.2 
z8  26.6 
z8  28.3 
20  58.2 

8    4  42.2 

-  7  15-7 

-  2   ZO.Z 
-2      8.4 
+  0    Z5.4 

+  7  40.5 

40.6ZZ9 
40.8562 
40.2942 
-Z.2687 
-0.2  Z58 

0.5898 
05943 
0.5943 
0.5963 
0.602  z 

-0.XOZ3 
0.0880 
0.0879 

0.08  Z4 
0.0604 

460 
+66 
+39 

+  8 

-6 
♦  9 

-90 
-54 

ff  Scorpii 
p  Ophiuchi  {Sjtar) 
22  Scorpii 
25  Scorpii 
18  Ophiuchi 

3.4 
50 
5.5 
7.0 
6.7 

■K>.26 
0.26 
0.23 
0.19 
0.17 

-0.4 
0.9 
05 
0.5 
0.7 

-25   2Z.O 

23  Z2.9 

24  53  6 

25  20.7 
24  27.8 

4  53.4 

6  35.1 

8  Z7.9 

Z4  30.8 

15  360 

+  7  51-3 
+  9  28.8 
+ZZ     7.3 

-  6  55.4 

-  5  52.9 

4Z.Z989 
-z,o364 

+0.5519 
+0.7432 
-0.Z669 

0.6022 
0.6033 
0.6045 
0.608  z 
0.6087 

-0.0599 
0.055Z 
0.0503 
0.0322 
0.0290 

465 
-40 
452 
465 
4  8 

+4Xi 
-90 
-  9 
+  3 
-5x 

B.  A.  C.  5709 
26  Ophiuchi 
31  Ophiuchi 

B.  A.  C.  5815 
39  Ophiuchi 

6.3 
6.1 
6.7 
7.3 
5.5 

+0.15 

0.15 
0.13 
O.IO 
O.IO 

-0.6 
0.6 
0.5 
0.5 
0.7 

-24  56,3 

24  50.Z 

25  30.1 
25  "-4 
24  Z0.6 

Z9  22.4 
Z9  26.6 

2Z      7.2 

9    z  25.9 
2     1.3 

-  2  z6.z 

-  2    Z2.Z 

-  0  35.7 

+  3  32.0 
+  4     5.9 

40.2Z66 
40.ZZ28 

40.748Z 

+0.4134 
-0.5882 

0.6Z06 
o.6zo6 
0.6ZZ3 
0.6  z  29 
0.6Z3Z 

-0.OZ78 

O.OZ75 

-0.0x25 

40.0006 

0.0024 

428 

422 
+64 

+39 
-17 

-28 

-34 
+  3 
-17 
-«4 

B.  A.  C.  5831 
B.  A.  C.  5846 

B  Ophiuchi 
B.  A.  C.  5868 

b  Ophiuchi 

6.9 
6.8 

3.3 
7.0 

4.4 

+0.10 
0.09 
0.09 
0.08 

0.08 

-0.8 
0.6 

0.6 
0.7 
0.7 

-23  57-7 
24  48.3 
24  53  9 
24    9.1 
24     5.0 

2  3.5 

3  2Z.4 

3  28.2 

4  36.8 

5  4-7 

+  4    8.0 
+  5  22.6 
+  5  29.Z 
+  6  34.7 
+  7     z.4 

-0.8024 
+0.0377 
40.Z323 

-0.5971 
-0.6599 

0.6Z3Z 
0.6Z35 
0.6Z36 
0.6x39 
0.6Z40 

40.0025 
0.0065 
0.0070 
0.0Z03 
0.OZ18 

-29 
+X7 

+22 

-17 
-20 

-90 
-38 
-33 
-«5 
-90 

<•  Ophiuchi 

52 

+0.07 

-0.8 

-23  53- 1 
NEW 

6  55  4 
MOON. 

+  8  47.3 

-0.8278 

0.6Z44 

40.0x74 

-29 

-90 

B.A.C.7562 
^'  Capricomi 

5.5 

5.5 

+0.14 

O.X4 

+1.0 
0.9 

-  9  30.0 
9  32.8 

18    8  44-9 
8  470 

+  6  38.6 
•1-  6  40.6 

-0.5348 

-0.4816 

0.567Z 
0.567Z 

40.2378 
0.2379 

+XO 
+X2 

-70, 

fi  Capricomi 
30  Aquarii 
B.  A.  C.  7704 

B.A.C.7717 
44  Aquarii 

6.4 
5.8 
7.3 
6.9 
6.4 

■K).X4 

0.19 
0.20 
0.21 
0.23 

+0.9 
1.6 
1.8 

1.5 
2.0 

-  9  44-5 

7  0.6 
6  X9.3 

8  Z.4 
5  53  5 

9  19  5 
z6  43.2 
z8  39.7 
Z9  26.2 
22  49.0 

+  7  ZZ.9 

-  9  40.3 

-  7  47  8 

-  7    30 
'  3  47.5 

-O.Z593 
-Z.0788 
-Z.2873 
40.5897 
-0.6937 

0.5667 
0.56Z6 
0.5604 
0.5599 
0.5578 

40.2383 
02439 
0.2452 
0.2456 
0.2474 

+30 
-22 

-41 
+76 

+  3 

-49 
-90 
-90 
-xo 
-90 

5Z  Aquarii 
K  Aquarii 

Lalande  44337 
3  Piscium 
K,  Piscium 

5-8 

5-2 

6.3 
6.4 

4.7 

+0.25 
0.30 
0.31 
0.38 
0.49 

+2.2 
2.6 
2.8 
39 
4.4 

-  5  20.9 
4  44-9 
4    47 

-  0  2Z.3 
-1-  0  42.2 

14    z  56.  z 

8  3.7 

9  26.0 
z8  29.4 

16    6  40.2 

-  0  46.7 
+  5     8.3 
■I-  6  27.7 

-  8  47.2 
4  2  59.2 

-0.4609 
40.4720 
40.Z46Z 

-1.3099 
40.6774 

0.5560 

0.5523 
0.55x7 

0.5473 
0.5425 

40.2488 
0.2507 
0.25x0 
0.25x8 
0.2497 

+15 
+69 
+48 
-42 
+87 

-€91 
-16; 

-33' 
-90 

-5j 

9  Piscium 
16  Piscium 
19  Piscium 

Q  Piscium 
36  Piscium 

6.6 
5-8 
49 
4.2 
6.3 

+0.50 

0.54 
0.59 
0.65 

0.71 

+4.4 
5.0 
54 
6.5 
6.8 

+  0  341 
z  32.6 

2  55.7 

6  Z8.4 

7  409 

6  49.  z 

zz     6.3 

15  48.3 

21  53.6 

16    6     4.8 

^  3     7.8 
+  7  z6.6 
fzz  49.4 
-  6  Z7.2 
+  z  38.Z 

40.85Z3 
40.9326 
40.6877 
-Z.2748 
-0.7274 

0.5424 
054" 
0.5398 
0.5384 
0.5371 

+0.2497 
0.2482 
0.2461 
0.2427 
0.2370 

+90 
+90 
+89 
-38 

+  2 

-  4 

-«4 

-8a  j 

38  Piscium 

6.9 

+0.75 

+7.2 

-¥  8  Z8.9 

6  28.4 

•^-  2     z.o 

-Z.2867 

05370 

40.2366 

-40 

-81 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Thb  Star's 

At  Conjuhction  in  R.  A 

Limiting 
Parallels. 

Red*ns  from 

Name. 

Mag. 

X899XX 

Apparent 
Declination. 

Washington 
Mean  Time. 

Honr  Angle 
H 

Y 

JF* 

y 

N, 

S. 

Aa 

^ 

t 

m 

•       * 

d    h      m 

h     m 

e 

e 

d  Piscinm 

5-3 

+0.76 

-f  7.0 

+  7  37  9 

16    7  59-7 

+  3  29.3 

-0.224X 

0.5368 

+0.2355 

+29 

-52 

45  Piscium 

6.9 

0.79 

6.9 

7    8.x 

10  25.2 

+  5  50.1 

40.8568 

0.5365 

0.2334 

+90 

+  7 

58  Piscium 

5.0 

0.91 

8.4 

"  25.5 

20  33-4 

-  8  21.3 

-X.2684 

0.5360 

0.2239 

-39 

-79 

75  Piscium 

6.0 

1.04 

8.7 

X2   25.0 

17    5  51.2 

+  0  38.6 

-0.2717 

O.536X 

0.2136 

+26 

-52 

71  Piscium 

3.7 

I.18 

9.3 

M  49-7 

17  40-3 

-XX  55.3 

-0.3660 

0.5371 

0.X986 

+21 

-55 

loz  Piscinm 

6.3 

+I.2I 

•f  9.2 

■I-X4    8.8 

19  42.5 

-  9  57X 

+0.7529 

0.5373 

+0.1957 

f9o 

+  6 

103  Piscium 

6.8 

Z.22 

9-1 

x6    6.9 

21  20.4 

-  8  22.3 

-X.0063 

0.5375 

0.1935 

-18 

-74 

105  Piscium 

6.3 

1.23 

9-7 

15  53-8 

21  32.4 

-  8  X0.7 

-0.7364 

0.5376 

0.X932 

0 

-73 

3  Arietis 

6.0 

1.28 

10.0 

i6  54.6 

18    0  47.6 

-  5     x-9 

-1. 1883 

0.5380 

0.1885 

-33 

-73 

4  Arietis 

5.7 

1.29 

9.8 

16  27.3 

I  33.0 

-  4  X7.9 

-0.5662 

O.538X 

0.X874 

+XO 

-67 

*  Arietis 

5-7 

+1.35 

+10.0 

•H7  19.6 

5  51-9 

-  0    7.4 

-0.6964 

0.5385 

+0.1808 

+  3 

-73 

B.A.C.686 

7.2 

1.47 

10.3 

19    8.7 

13  35.8 

+  7  2X.2 

-X.2823 

0.5402 

0.X687 

-47 

-71 

B  Arietis 

5.7 

1.49 

10.3 

19  26.2 

15  35.4 

•f  9   17.0 

-1.2630 

0.5405 

0.1654 

-44 

-7X 

23  Arietis 

7.5 

1.50 

10.3 

19  13.7 

x6    4.1 

+  9  44.7 

-0.9619 

0.5406 

0.1646 

-X5 

-7x 

26  Arietis 

6.0 

1.57 

10.  X 

19  24.6 

21  25.5 

-9    4  5 

-0.3005 

0.5417 

O.X555 

+24 

-47 

B.A.C.782 

7.0 

+1.58 

+  9.7 

+z8  26.2 

22  49.0 

-  7  43-8 

+0.9563 

0.5419 

+0.X530 

+90 

+23 

/I  Arietis 

6.0 

1.64 

9.9 

19  35  0 

19    2  52.6 

-  3  48.1 

+0.3345 

0.5428 

0.1458 

+60 

-II 

47  Arietis 

6.0 

1.77 

9.6 

20  16.0 

10  7.9 

+  3  X2.8 

+0.61 14 

0.5442 

0.1324 

+84 

+  5 

B.  A.  C.  920 

7.0 

1.78 

9.2 

21  13.1 

ID  29.7 

+  3  33  8 

-0.3674 

0.5443 

0.13x7 

+20 

-48 

e  Arietis 

4.6 

X.78 

9.8 

20  56.4 

XO  39.2 

+  3  43-x 

-0.0451 

0.5444 

0x317 

+38 

-30 

C  Arietis 

4.8 

+1.87 

+  9-2 

-1-20  40.4 

17   52.9 

+10  42.2 

+1.1448 

0.5458 

+o.xi8i 

+90 

+42 

B.  A.  C.  X055 

6.8 

1.94 

9.2 

21  41.2 

22    18.0 

-  9     X.5 

+0.5481 

0.5466 

0.1088 

+78 

+  4 

66  Arietis 

6.0 

2.00 

9.2 

22  27.5 

ao  0    35 

-  7  19.6 

-0.0995 

0.5469 

0.1052 

+35 

-30 

9  Tauri 

7.0 

2.05 

9-1 

22  52.7 

3  56.7 

-  3  34  3 

-0.1638 

0.5476 

0.0973 

+3X 

-33 

g  Pleiadnm 

6.3 

2.10 

9.0 

23  58.4 

7  30.1 

-  0    8.x 

-1.0224 

0.5482 

0.0900 

-22 

-66 

17  Tauri 

43 

-1-2.  XO 

+  8.9 

+23  47-9 

7  32.2 

-  0    6.x 

-0.8276 

0.5482 

+0.0899 

-  7 

-66 

19  Tauri 

50 

2.X0 

9-1 

24    92 

7  40.9 

+  0    2.4 

-X.2007 

05482 

0.0896 

-40 

-66 

20  Tauri 

5.0 

2.II 

9-1 

24     3-3 

7  57-9 

•f  0  x8.8 

-X.0686 

0.5483 

0.0890 

-26 

-66 

21  Tauri 

7.0 

2.12 

9.1 

24  14-5 

8     0.0 

+  0  20.8 

-X.2690 

0.5483 

0.0890 

-53 

-66 

22  Tauri 

7.0 

2.X2 

9-1 

24  12.9 

8    3.8 

+  0  24.5 

-1.2345 

0.5483 

0.0888 

-45 

-66 

23  Tauri 

47 

•f2.II 

■f^  8.9 

+23  38.2 

8    X2.0 

+  0  32.4 

-0.5923 

0.5483 

+0.0885 

+  7 

-58 

ri  Tauri 

3.1 

2.Z2 

8.9 

23  47-7 

8  43  5 

+  X     2.8 

-0.7195 

0.5484 

0.0874 

-    X 

-66 

B.  A.  C.  1x70 

6.3 

2.X2 

8.7 

23     6.8 

9    7.8 

+  X  26.3 

+0.0584 

0.5484 

0.0866 

+44 

-20 

26  Tauri 

7.0 

2.12 

8.8 

23  33-0 

9  23.7 

+  X  41.7 

-0.3943 

0.5485 

0.0860 

+18 

-45 

27  Tauri 

4.0 

2.13 

8.8 

23  44.8 

9  29.4 

+  X  47.2 

-0.6009 

0.5485 

0.0858 

+  7 

-59 

28  Tauri 

6.2 

+2.13 

+  8.8 

+23  49.8 

9  300 

+  X  47-8 

-0.6908 

0.5485 

+0.0858 

+    X 

-65 

33  Tauri 

6-3 

2.17 

8.2 

22  53.1 

13     6.2 

+  5  X6.7 

+0.6359 

0.5490 

0.0782 

+88 

+12 

B.  A.  C.  1238 

6.3 

2.19 

8.1 

22  55.2 

14  52.0 

-1-  6  58.9 

+0.7330 

0.5492 

0.0745 

+90 

+18 

36  Tauri 

6.0 

2.22 

8.2 

23  49  8 

x6  24.1 

+  8  27.9 

-0.1494 

0.5494 

0.07x2 

+32 

—29 

B.  A.  C.  1347 

7-3 

2.33 

7.4 

24  104 

ai   I   4.5 

-  7    9-3 

+0.0123 

0.5502 

0.0525 

+41 

-X9 

62  Tauri 

6.0 

+2.33 

+  7-3 

+24    4-0 

Z    X8.2 

-  6  56.x 

+O.X397 

0.5502 

+0.0520 

+49 

-X2 

95  Tauri 

6.3 

2.44 

6.2 

23  539 

XO     X.3 

+  I  29.2 

+0.6959 

0.5506 

0.0329 

+90 

+20 

B.  A-  C.  1463 

6.3 

2.45 

5.8 

23  26.7 

IX    9-3 

+  2  34  9 

+1.2320 

0.5506 

0.0304 

+90 

+60 

99  Tauri 

6.0 

2.50 

5.3 

23  47-5 

16  38.1 

+  7  52.5 

+0.9847 

0.5507 

0.0183 

+90 

+39 

k  Tauri 

6.0 

2.53 

5.4 

24  53-7 

16  46.3 

+  8    0.5 

-0.2275 

0.5506 

0.0180 

+28 

-28 

103  Tauri 

6.0 

+2.57 

+  4-8 

+24     8.0 

21    Z8.2 

-XI  36.9 

+0.6717 

0.5504 

+0.0080 

+90 

+20 

118  Tauri 

5.7 

2.68 

3.8 

25     4-2 

%%    6  54  9 

-  2  19.8 

-0.3864 

0.5495 

-0.0132 

+19 

-38 

'121  Tauri 

6.0 

2.69 

3.1 

23  58.4 

9  45  5 

+  0  25.1 

+0.7790 

0.5492 

0.0194 

+90 

+26 

132  Tauri 

5-3 

2.75 

2.3 

24  32.1 

15  57.4 

+  6  24.5 

-0.0032 

0.5482 

0.0329 

+40 

-18 

z  Geminorum 

50 

2.78 

I.O 

23  16.1 

22  56.4 

-XO  50.5 

+1.X165 

0.5467 

0.0478 

+90 

+46 

2  Geminorum 

7.2 

+2.79 

+  1.0 

+23  38.9 

23  42.7 

-10    5.8 

+0.6593 

0.5466 

-0.0494 

+90 

.^6 

3  Geminorum 

6.3 

2.80 

0.6 

23     78 

28     X  32.2 

-  8  19.8 

+I-1394 

0.5462 

0.0532 

+90 

+48 

4  Geminorum 

7.4 

2.80 

0.6 

23     o.g 

X  53-7 

-  7  59.1 

+X.2462 

0.5461 

0.0540 

+90 

+60 

5  Geminorum 

6.7 

2.83 

0.8 

24  26.5 

2  20.7 

-  7  32.9 

-0.3615 

0.5460 

0.0550 

+20 

-40 

8  Geminorum 

6.5 

2.84 

0.4 

24     0.1 

4  34.3 

-  5  23.7 

+0.0018 

0.5454 

0.0583 

+4X 

-20 

9  Geminorum 

6.3 

+2.83 

+  0.3 

+23  46.5 

4  53-0 

-5    5.7 

+0.2354 

0.5453 

-0.0602 

+55 

-  8 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Tbb  Star's 

At  Comjuhctiom  im  R.  A. 

LimitmiE 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1899.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Honr  Angle 
H 

y 

«* 

y 

N. 

s.  ; 

Aa 

A3 

10  Geminorum 

11  Geminorum 

12  Geminorum 
d  Geminorum 

1  44  Geminorum 

7.0 
7.3 
7-5 
6.0 
6.0 

8 
+2.84 
2.84 
2.83 
2.90 
2.93 

m 
+   O.Z 
O.I 
+  O.I 

-  2.4 

3-2 

+23  38.4 
23  30.6 
23   18.9 

21  52.8 

22  47.3 

d    h     m 

23  5  46.9 

5  58.7 

6  0.5 

21      8.3 

24  3  40.0 

h      m 

-  4  13.6 

-  4     2.2 

-  4     0.4 
+ZO  37.6 
-7    3.4 

+0.3293 
+0.4626 
+0,6754 
+1.0924 
-0.5637 

0.5451 
0.5450 
0.5450 
0.5404 
0.5381 

-0.0621 
0.0625 
0.0626 
0.0929 
0.1052 

• 
+61 

+71 
+90 
+90 
+  9 

• 

-  3 

+  4' 

+15 

+40 

-58. 

S  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 
79  Geminorum 

3-5 
5.7 
6.0 

5.7 
6.3 

+2.95 
2.93 
2.93 
2.95 
2.95 

-  4-3 
4-7 
4-9 
4.9 
6.2 

+22    10.0 
20   38.0 

20  27.5 

21  39.0 

20  33-4 

10  48.2 
XI  43.3 
X4    8.5 
14  30.7 
23     3.1 

-  0    8.9 
+  0  44-4 
+  3     50 
+  3  26.6 
•MI   42.9 

-0.6718 
+0.9243 
+0.8239 
-0.5480 
-0.4595 

0.5354 
0.5351 
0.534X 
0.5340 
0.5305 

-0.1 182 
0.1 199 
0.1241 
0.1247 
0.1391 

+  3 
+90 

490 
+10 
+X5 

-66  ' 

+  18, 
-59  ' 
-55 

85  Geminorum 
B.A.C.2658 
Q  Cancri 
d^CaxLcri 
B.  A.  C.  2810 

6.0 

^0 
4.8 

6.0 

7.0 

+2.95 

2.93 
2.92 
2.92 
2.9Z 

-  6.9 

7-3 

8.1 

8.7 
8.8 

+20      8.9 
18    31.2 

17  57.0 

18  39.2 
17    306 

25    4  15.7 

6  47.6 

X2  34-5 

18  12.4 

18  55.9 

-  7  X4.3 

-  4  47.1 
+  0  49.3 
+  6  16.9 
+  6  591 

-0.7516 
+0.6812 

+0.4173 
-1.2883 
-0.1378 

0.5284 
0.5273 
0.5249 
0.5228 
0.5225 

-0.1473 
0.1512 

0.1597 
0.1676 
0.1686 

-  2 
+90 
+67 
-47 
+33 

■^1 
+  61 

-  9 

-71 
-39 

<^  Cancri 
54  Cancri 
o»  Cancri 
(  Leonis 
A  Leonis 

6.0 
6.3 
5.7 
5.3 
5.7 

+2.91 
2.85 
2.84 
2.74 
2.73 

-8.9 
Z0.4 
10.7 
12.2 

Z2.Z 

+17   22.6 

15  43-3 
Z5  42.4 
11  44.6 
ID    9.5 

19  29.6 

26  8  27.8 
XX  41.4 

27  6     33 

6    4-7 

+  7  31.8 

-  3  53.x 

-  0  45-2 

-  6  55.2 

-  6  53  8 

-0.0851 

-0.5505 
-1. 1 380 
-0.3870 
+1.3650 

0.5222 
0.5172 
0.5  i6z 
0.5101 
0.5101 

-0.1693 

0.1855 
0.1892 
0.2071 
0.2071 

+36 
+11 
-27 
+20 
+90 

-37 
-66 

-74 
-59 

+59 

0  Leonis 
zo  Sextantis 
zi  Sextantis 

V  Leonis 
z6  Sextantis 

3.8 
6.0 
6.0 

5-0 
6.9 

+2.7Z 
2.67 

2.66 
2.65 
2.62 

-12.6 
131 
13.1 
13.2 
13.3 

+ZO  20.9 
9  24.5 
8  47.5 
8  31.5 
6  39.7 

10.  59-7 

19  X3.2 

20  8.1 

21  16.Z 
28    2  Z0.5 

-2     7-3 
+  5  52.3 
+  6  45.6 

+  7  51.7 
-zz  22.  Z 

+0.1254 
-0.5949 
-0.1132 
-0.0647 
+0.9146 

0.5088 
0.5068 
0.5066 
0.5064 
0.5056 

-0.2111 
0.2169 

02175 
0.2182 
0.2212 

+47 
+  9 
+34 
+37 
+90 

-3X 

-75 
-44 
-42 
+11 

43  Leonis 
34  Sextantis 
36  Sextantis 
55  Leonis 
^•Leonis 

6.5 
6.7 
6.6 
6.2 
5.4 

+2.58 
2.50 
2.49 
2.46 
2.43 

-13.8 
13.8 
13.7 
13.6 
13.7 

+  7    3.1 
4     6.4 
3    0.9 
I  16.3 
0  32.3 

9  38.4 

20  2Z.I 

21  44.2 

29    3  29.2 
7  48.0 

-4    6.7 
+  6  18.1 
+  7  38.8 
-zo  45.8 
-  6  34.2 

-1.1801 
-0.3681 
+0.5144 
+Z.1061 

+0.91  Z7 

0.5045 
0.5036 

0.5037 
0.5037 
0.5039 

-0.224$ 
0.2290 
0.2293 
0.2307 
0.2314 

-29 
1^1 
+72 
+90 
+90 

-«3 
-62 

-X3 
+23 
+  9  1 

/"Leonis 

e  Leonis 

B.  A.  C.  4006 

Z4  Virginis 

^  Virginis 

57 
5.3 
6.1 

6.9 
5.7 

+2.39 
2.33 
2.25 
2.15 

+2.09 

-13.8 

13.4 

12.9 

I2.I 

-12.0 

•f  0  28.6 

-  2  27.0 

4  46.5 
8  21.4 

-  8  53.9 

13  18.9 
22  16.8 

80  9  24.5 

81  0  20.9 
7  50.6 

-  I    Z2.6 
4-  7   30.2 

-  5   41.0 

+  8  49  7 

-  7  53-9 

-0.2979 
+0.8197 
+0.7772 
+Z.2505 
+0.1609 

0.5042 
0.5055 
0.5079 
0.5130 
0.5162 

-0.2320 

0.2319 

0.2302 

0.225c 

-0.22 1 1 

+25 
+88 
+76 
+82 
+47 

-57. 
+  3 
+  I 
+36 
-32 

FEBRUARY. 

75  Virginis 
83  Virginis 

6.0 
6.0 

+Z.87 
Z.82 

-  9.5 

8.9 

-14  50.8 
15  40.4 

1  Z3  16.4 
x8  49.1 

-  3  22.2 

+  X  59.9 

+0.3492 
+0.1576 

0.5337 
0.5374 

-ai96i 
0.1896 

+54  1-22 
+42 !  -32 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.-4923 

42  Librae 

B.A.C.5253 

6.5 
5.8 
7-3 

n 

+1.81 
Z.69 
1.52 

1.35 
1.29 

-9.0 

5-8 
4.0 
3.4 

-15  15.8 

17  43.9 
20  57.6 

23  29.5 

24  14.0 

19  20.3 

2  9    9.0 

3  3  39.5 
21  38.1 

4  3     9.2 

+  2  30.Z 
-  8    8.6 
+  9  43.x 
+  3     2.0 
•I-  8  20.4 

-0.3768 
-0.2507 
-0.2665 
+0.7345 
+0.9793 

0.5378 
0.5484 
0.5636 

0.5783 
0.5825 

-0.1890 
0.1699 
0.1379 

0.0997 
0.0866 

+14 
+18 
+42 

+66 
+66 

-^3 
-55 
-26 
+  a 
+z8 

B.A.C.5254 
6  Scorpii 
19  Scorpii 
p  Ophiuchi(5.  j/ar) 
22  Scorpii 

5.8 
2.6 

5.1 
5.0 
5.5 

+Z.29 
1.23 
Z.16 
X.13 
X.13 

-  3.6 
3.9 
3.0 
3.1 
2.5 

-23  40.7 

22  20.1 

23  55.6 

23  12.9 

24  53.6 

3  X0.5 

5  46.2 

13  48.4 

15  45.6 

X7  32.4 

+  8  21.7 
+10  51.3 

-  5  25.3 

-  3  32.7 

-  I  502 

+0.4084 
-Z.1830 
-0.1167 

-0.9525 
+0.6618 

0.5825 
0.5845 
0.5902 

0.5911 
0.5924 

-0.0865 
0.0802 
0.0597 
0.0545 
0.0498 

+45 
-50 

+15 
-34 

+61 

-17 
-90 
-48 
-90 
-  3 

25  Scorpii 
z8  Ophiuchi 
22  Ophiuchi 

B.  A.  C.  5709 

26  Ophiuchi 

7.0 
6.7 
6.7 
6.3 
6.Z 

+Z.05 
1.03 
z.oo 

0.99 
0.99 

-  2.0 
2.2 
2.5 
X.9 
1.9 

-25  20,7 
24  27.9 

23  20.8 

24  56.3 
24  50.x 

23  59.6 

5    z     7.2 

3    6.3 

5    2.2 

5    6.6 

+  4  2Z.4 
+  5  26.3 
+  7  20.6 
+  9  11.7 
+  9  15  9 

+0.8517 
-0.0746 

-Z.2557 
+0.3123 
+0.2068 

0.5962 
0.5967 
0.5977 
0.5987 
0.5987 

-0.0322 
0.0291 

0.0235 
0.0181 
0.0179 

+65 

+13 
-64 
+33 

+27 

+10 

-45 
-90 

-23 
-29 

3z  Ophiuchi 

6.7 

•K>.98 

-  1.6 

-25  30.x 

6  50.9 

+ZO  56.0 

40.8511 

0.5995 

-0.OZ30 

+64|+xo| 

OCCULTATIONS,  1899. 


425 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Thb  Star's 

At  Cohjunction  in  R.  A. 

Limiting 
Parallela. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

*' 

y 

N. 

S. 

Aa 

Aa 

t 

m 

•       f 

d    h     m 

h     m 

• 

• 

B.  A,  C.  5815 

7.3 

+0.93 

-1.5 

-25  ZZ.4 

5  zz  Z9.0 

-  8  46.8 

+0.5073 

0.60x4 

-0.000  X 

+45 

-X2 

39  Ophiuchi(  Sjtar) 

5-5 

0.92 

1.8 

24  Z0.7 

II  55  7 

-  8  ZI.7 

-0.5113 

06016 

+0.0016 

-12 

-76 

B.  A.  C.  5831 

6.9 

O.9Z 

X.8 

23  57-7 

iz  58.0 

-8    9.4 

-0.7279 

0.6016 

0.0017 

-24 

-90 

B.  A,  C.  5846 

6.8 

0.90 

1.5 

24  48.3 

13  18.7 

-  6  52.x 

+0.1239 

0.6021 

0.0056 

+22 

-33 

B  Ophiuchi 

33 

0.90 

1.5 

24  54.0 

13  25.8 

-  6  45.3 

40.2199 

0.6021 

0.0060 

+27 

-28 

B.  A.  C.  5868 

7.0 

+0.89 

-1.6 

-24    9.Z 

Z4  36.8 

-  5  37  2 

-0.5218 

0.6025 

+0.0094 

-X2 

-77 

b  Ophiuchi 

4-4 

0.88 

1.6 

24    5.0 

15     5-7 

-5    9-5 

-0.5860 

0.6027 

0.0108 

-x6 

-83 

tf*  Ophiuchi 

5.2 

0.86 

X.6 

23  53.1 

Z7    0.2 

-  3  Z9.8 

-0.7581 

0.6033 

0.0163 

-25 

-90 

63  Ophiuchi 

6.6 

0.77 

0.9 

24  52.0 

6    z  49.6 

+  5    7.7 

+0.4827 

o.6o5J2 

0.0421 

+47 

-X3 

B.A.C.6066 

7.3 

0.76 

z.z 

23  55  5 

2  40.7 

+  5  56.6 

-0.4204 

0.6053 

0.0446 

-  4 

-68 

4  Sagittarii 

54 

+0.75 

-z.z 

-23  48.5 

3  40.8 

+  6  54-3 

-0.49x7 

06055 

+0.0475 

-  8 

-74 

5  Sagittarii 

7.0 

0.75 

z.o 

24  z6.6 

3  49  3 

+  7     2.4 

-0.017Z 

0.6055 

0.0479 

+x8 

-41 

7  Sagittarii 

5.9 

0.74 

0.9 

24  Z6.9 

4  49  2 

+  7  59-8 

+0.0375 

0.6056 

0.0508 

+2Z 

-38 

Piazzi  ly**  330 

5.3 

0.73 

Z.2 

23    8.4 

5     7.9 

+  8  X7.7 

-Z.0835 

0.6056 

0.05x7 

-44 

-90 

9  Sagittarii 

6.0 

0.73 

0.9 

24  2Z.8 

5    Z2.I 

+  8  21.8 

+0.1384 

0.6056 

0.052X 

+26 

-32 

B.A.C.6161 

57 

+0.70 

-0.9 

-23  43.4 

8    94 

+ZZ  ZZ.6 

-0.3332 

0.6058 

+0.0605 

+  2 

-6z 

B.A.C.6304 

7.0 

0.63 

0.5 

24  zz.o 

z6  Z3.4 

-5    4  5 

+0.7062 

0.6056 

0.0836 

+65 

0 

24  Sagittarii 

5.9 

0.63 

0.5 

24  6.4 

z6  28.2 

-  4  50.3 

+0.6516 

0.6056 

0.0844 

+62 

-  3 

25  Sagittarii 

6.3 

0.62 

04 

24  17-9 

z6  42.9 

-  4  36.3 

+0,8623 

0.6056 

0.0851 

+66 

+Z0 

B.  A.  C.  6343 

6.3 

0.60 

0.6 

23  35.5 

z8  Z2.9 

-  3  xo.o 

'f0.29Z4 

0.6054 

0.0894 

+38 

-24 

26  Sagittarii 

6.6 

+0.59 

-0.5 

-23  55.7 

Z9  28.Z 

-  z  57.9 

+0.7385 

0.6053 

+0.0929 

+66 

+  2 

28  Sagittarii 

5.6 

0.57 

0.7 

22  29.9 

2Z  Z0.7 

-  0  Z9.6 

-0.5134 

0.6050 

0.0977 

-  4 

-75 

30  Sagittarii 

6.6 

0.56 

0.7 

22  Z6.7 

22  52.9 

•I-    Z    Z8.4 

-0.5605 

0.6048 

O.X024 

-  6 

-%o 

31  Sagittarii 

7.0 

0.55 

""l 

22    2.4 

a3  22.3 

+  z  46.5 

-0.7456 

0.6047 

O.X037 

-17 

-90 

33  Sagittarii 

6.0 

0.55 

0.8 

2Z   29.0 

T    0    5.0 

+  2  27.4 

-Z.2208 

0.6045 

0.1057 

-53 

-90 

v^  Sagittarii  . 

5.0 

+0.55 

-0.5 

-22   52.2 

**    11 

♦  2   29.8 

+0.1535 

0.6045 

O.X058 

+32 

-32 

1^  Sagittarii 

5.1 

0.55 

0.5 

22  47  9 

0  28.8 

+  2   50.3 

+0.Z203 

0.6044 

O.X068 

+30 

-33 

B.A.C.6448 

6.4 

0.54 

0.4 

23  18.Z 

0  48.8 

+  3     9  4 

+0.6548 

0.6044 

O.X077 

+63 

-  3 

0  Sagittarii 

3.8 

0.52 

0.6 

21  55-4 

4    6.8 

+  6  Z9.3 

-0.3702 

0.6036 

O.XI66 

+  5 

-€4 

ir  Sagittarii 

3.1 

0.50 

0.6 

2Z    ZZ.Z 

6    3.3 

•f  8  Z0.9 

-0.8342 

0.603  X 

O.X2X8 

-20 

-90 

B.A.C.6607 

5.9 

+0.48 

-0.2 

-22  35  5 

ZO    lO.O 

-zz  52.5 

+Z.0753 

0.6018 

+O.X326 

+67 

+25 

50  Sagittarii 

5.9 

0.46 

0.2 

2Z    58.6 

Z2    20.6 

-  9  47  3 

+0.7645 

0.601 1 

O.X38X 

+68 

+  3 

/  Sagittarii 

5.2 

0.42 

0.3 

20     0.2 

20      5.Z 

-  2  21.7 

-0.0328 

0.5980 

O.X57I 

+27 

-42 

57  Sagittarii 

6.1 

0.41 

04 

Z9  z8.z 

22   2Z.Z 

-  0  ZI.Z 

-0.3607 

0.5970 

O.X623 

+X0 

-^3 

p  Capricorni 

5.3 

0.34 

0.0 

z8    8.9 

8  Z2  46.0 

-ZO  20.7 

+X.0730 

0.5896 

O.X928 

+72 

+23 

Tx  Capricorni 

7.0 

+0.30 

-0.2 

-Z5  29.8 

z6  ZZ.5 

-  7    32 

-08528 

0.5877 

+O.X992 

-13 

-90 

Ta  Capricorni 

5.6 

0.30 

~0.2 

-Z5  z8.6 
NEW 

z6  58.0 
MOON, 

-  6  Z8.5 

-0.8821 

0.5845 

0.2006 

-15 

-90 

K.  Piscium 

4.7 

0.36 

•^2.9 

4  0  42.2 

11  16  S7.Z 

-  8  55.7 

+0.555X 

0.5523 

0.2530 

+75 

-zz 

9  Piscium 

6.6 

+0.36 

+2.9 

+  0  34.1 

17    5.7 

-  8  47-4 

+0.7264 

0.5522 

+0.2529 

490 

-  2 

z6  Piscium 

5.8 

0.39 

3.3 

z  32.6 

2Z  Z4.9 

-  4  46.6 

+0.8007 

055x1 

0.2515 

+90 

+  3 

19  Piscium 

4-9 

0.41 

3.7 

2  55-6 

1»    I  47  7 

-  0  23.Z 

+0.5524 

0.5500 

0.2496 

+75 

-zz 

36  Piscium 

6.3 

0.50 

49 

7  40.8 

X5  35  8 

-iz    2.9 

-0.8574 

0.5477 

0.2406 

-  6 

-82 

d  Piscium 

53 

0.52 

4.9 

7  37.8 

Z7  26.7 

-  9  X5.7 

-0.3640 

0.5472 

0.2391 

+2X 

-60 

45  Piscium 

6.9 

+0.54 

+4.8 

+  7    8.0 

19  471 

-  7    0.0 

+0.6976 

0.5472 

+0.237  X 

+90 

-  2 

75  Piscium 

6.0 

0.71 

6.5 

Z2   25.0 

1«  14  33-5 

+ZZ     88 

-0.4292 

0.5464 

0.2x70 

+17 

-^Z 

fj  Piscium 

3.7 

0.83 

7.2 

14  49.6 

14    z  59.1 

-  I  48.7 

-0.5303 

0.5468 

0.20x6 

+X2 

-66 

loi  Piscium 

6.3 

0.86 

7.1 

Z4     8.8 

3  57-5 

+  0    5.8 

+0.5709 

0.5469 

O.X988 

+78 

-  5 

103  Piscium 

6.8 

0.87 

7.2 

z6    6.9 

5  32  4 

+  X  37-5 

-X.I  626 

0.5470 

O.X964 

-30 

-74 

105  Piscium 

6.3 

+0.88 

+7.6 

+X5  53.7 

5  43.9 

+  z  48.6 

-0.8969 

0.5470 

+O.X960 

-xo 

-74 

3  Arietis 

6.0 

0.91 

79 

16  54.5 

8  53.x 

+  4  5X.5 

-13435 

0.5472 

0.19x3 

-59 

-73 

4  Arietis 

5.7 

0.92 

7.7 

z6  27.3 

9  37.1 

+  5  34.0 

-0.7310 

0.5473 

O.X902 

+  0 

-73 

L  Arietis 

5.7 

0.97 

79 

Z7  Z9.6 

13  48.1 

+  9  36.6 

-0.8619 

0.5477 

O.X835 

-  8 

-73 

23  Arietis 

7.5 

I.II 

8.4 

19  137 

23  42.9 

-  4  48.7 

-Z.Z268 

0.5487 

O.Z667 

-28 

^x 

26  Arietis 

1 

6.0 

+1.18 

+8.3 

-i'Z9  24.6 

1«    4  55.7 

+  0  134 

-04758 

0.5492 

+0.1574 

+X4 

-57 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Thk  Star's 

At  Conjunction  in  R  A. 

Lfmitins 
Puallete. 

Red'ns  from 

1 

1 

Name. 

Mag. 

1899.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

Y 

x' 

y 

N.      S. 

Aa 

1    Aa 

• 

s 

n 

e          » 

d     h     m 

h      m 

0 

B.  A.  C.  782 

7.0 

+I.19 

+7.9 

+  18    26.2 

1ft     6  17.2 

+   I  32.1 

+0.7644 

0.5493 

+0.1549 

+90 

+  11 

11  Arietis 

6.0 

1.26 

8.3 

19    350 

10   14.6 

+  5  21.5 

+0.1500 

0.5497 

0.1476 

+49 

-21 

47  Arietis 

6.0 

1.36 

8.2 

20    16.0 

17   19.8 

-II  47.8 

+0.4236 

0.5505 

01339 

+^ 

-  6 

B.  A.  C.  920 

7.0 

1-37 

8.5 

21    I3.I 

17  41.2 

-II  27.1 

-0.5432   0.5505 

0.1332 

+10 

-59 

e  Arietis 

4-6 

1-37 

8.4 

20   56.3 

17  505 

-II    18.1 

-0.2249 

0.5505 

0.1329 

+28 

-40 

C  Arietis 

4.8 

+1.47 

+7.9 

+20  40.3 

16     0  55.0 

-  4  28,0 

+0.9518 

0.5512 

+0.1 188 

+90 

+27 

Tx  Arietis 

50 

1.51 

7.8 

20   47.1 

3  45-6 

-  1  43  3 

+1.1623 

0.5514 

0.1 129 

+90 

+45 

B.  A.C.  1055 

6.8 

1-54 

8.0 

21   41.2 

5  15- 1 

-  0  16.8 

+0.3627 

0.5516 

0.1099 

+63 

-  6 

1  66  Arietis 

6.0 

1-57 

8.2 

22   27.5 

6  58.7 

+  I  23.2 

-0.2787   0.5517 

0.1063 

+25 

-40 

[    9  Tauri 

7.0 

1.63 

8.1 

22    52.7 

10  48.0 

+  5     4-7 

-0.3406,0.5519 

0.0983 

+21 

-43 

g  Pleiadiim 

6.3 

+1.69 

48.2 

+23   58.4 

14  17.8 

+  8  27.2 

-1.1906I  0.5521 

+0.0909 

-39 

-66 

1  17  Tauri 

4.3 

1.69 

8.2 

23  47-9 

14  19.9 

+  8  29.3 

-0.9977 

0.5521 

0.0908 

-20   -« 

1  20  Tauri 

50 

1.70 

8/2 

24     33 

14  45-3 

+  8  53-8 

-1.2361 

0.5522 

0.0899 

-46    -66 

I  23  Tauri 

47 

1.70 

8.1 

23  38.2 

14  59.2 

+  9    7  3 

-0.7643 

0.5522 

00894 

-  4    -« 

rj  Tauri 

31 

171 

8.1 

23  47  7 

15  30.2 

+  9  371 

-0.8902 

0.5522 

0.0884 

-12    -66 

B.  A.  C.I  170 

6.3 

+1.71 

+7.8 

+23    6.8 

15  54.1 

+10    0.2 

-0.1 196 

0.5522 

+0.0874 

+34  '  -29 

26  Tauri 

7.0 

1.72 

7-9 

23  33  0 

16    9.8 

+10  15.5 

-0.5679 

0.5522 

0.0869 

+  8 '-57 

27  Tauri 

4.0 

1.72 

8.0 

23  44.8 

16  15.4 

+10  20.8 

-0.7726 

0.5522 

0.0867 

-41-66 

28  Tauri 

6.2 

1.72 

8,0 

23  49-8 

16  15.9 

+10  21.3 

-0.8618 

0.5522 

0.0867 

-10,-66 

32  Tauri 

6.0 

1.75 

7.2 

22  1 1.4 

19  44.2 

-10  17.6 

+1.1987 

0.5523 

0.0792 

+90    +52 

33  Tauri 

6.3 

+1.76 

+7.4 

+22  53.1 

19  49.0 

-10  12  9 

+0.4537   0.5523 

+0.0790 

+70    *  2 

B.  A.  C.  1238 

6.3 

1.79 

7.3 

22  55.1 

21  33.4 

-  8  32.1 

+0.5507   0.5524 

00753 

+79    *  8 

36  Tauri 

6.0 

1.82 

7-5 

23  498 

23     43 

-  7     4  3 

-0.3236  0.5525 

0.0720 

+22    -39 

B.  A.  C.  1347 

7-3 

1-95 

6.8 

24  10.4 

IT    7  388 

+  I   12.5 

-0.1598 

0.5526 

0.0532 

+31 

-28 

62  Tauri 

6.0 

1-95 

6.8 

24     4.0 

7  52.4 

+  I  25.6 

-0.0333 

0.5526 

0.0527 

+39 

-21 

!  95  Tauri 

6.3 

+2.07 

+5.9 

+23  53.9 

16  30.8 

+  9  46.2 

+0.5235 

0.5519 

+0.0336 

+77 

+10 

B.  A.  C.  1463 

6.3 

2.08 

5-6 

23  26.6 

17  38.3 

+10  51.4    +1.0569 

0.5518 

0.0310 

+90+43 

99  Tauri 

6.0 

2.16 

51 

23  47.5 

23     5.0 

-  7  53  1 

+0.8147 

0.5513 

0.0190 

+90   +28 

k  Tauri 

6.0 

2.18 

5.5 

24  53  7 

23  130 

-  7  45-4 

-0.3906 

0.5513 

0.0187 

+  18    -39 

103  Tauri 

6.0 

2.23 

4-7 

24     8.0 

18     3  43.6 

-  3  24.0 

+0.5066 

0.5507 

+0.0087 

+75    +11 

118  Tauri 

5-7 

+2.37 

+3.9 

+25     4.2 

13  18.2 

+  5  51.1 

-0.5398 

0.5492 

-0.0124 

+10 

-48 

121  Tauri 

60 

2.38 

32 

23  58-4 

16     8.4 

+  8  35.6 

+0.6229 '  0.5487 

0.0185 

+88 

-17 

132  Tauri 

5-3 

2.48 

2.6 

24  32.1 

22   19.8 

-  9  25.5 

-0.1513 

0.5486 

0.0319 

+32 

-25 

I  Geminorum 

5.0 

2.53 

13 

23  16.1 

19     5   18.5 

-  2  40  9 

+0.9709 

0.5456 

0.0467 

+90 

+35 

2  Geminorum 

7.2 

2.55 

1.3 

23  38.9 

6     4.9 

-  I  56.1 

+0.5166 

0.5454 

0.0483 

+76 

+  8 

3  Geminorum 

6.3 

+2.56 

+0.9 

+23     7-8 

7  54-2 

-  0  10.4 

+0.9969 

0.5449 

-0.0522 

+90    +37 

4  Geminorum 

7-4 

2.56 

0.8 

23     0.9 

8  16. 1 

+  0  10.7 

+ 1. 1057 

0.5448 

0.0529 

+90    +46 

5  Geminorum 

6.7 

2.60 

1.2 

24  26.6 

8  42.8 

+  0  36.6 

-0.4964 

0.5447 

0.0538 

+12    -49 

1    6  Geminorum 

6.7 

2.57 

0.7 

22  55.9 

9     65 

+  0  59.5 

+1.1520 

0.5446 

0.0546 

+90 

+50 

1     8  Geminorum 

6.5 

2.6l 

0.8 

24     0.1 

10  56.6 

+  2  46.0 

-0.1352 

0.5440 

0.0584 

+33 

-27 

,     9  Geminorum 

63 

+2.61 

+0.7 

+23  46  5 

II   15.3 

+  3     40 

+0.0980 

0.5439 

-0.0590 

+46 

-15 

■  10  Geminorum 

7.0 

2.62 

0.5 

23  38.4 

12     9.2 

+  3  561 

+0.1928 

0.5437 

0.0609 

+52 

-10 

i  II  Geminorum 

73 

2.62 

0.5 

23  30.6 

12  21. 1 

■f  4     7.6 

+0.3257 

0.5436 

0.0613 

+61:-  4 

12  Geminorum 

7-5 

2.61 

40.4 

23  19.0 

12  22.9 

+  4     9.4 

+0.5379   0.5436 

0.0614 

+78  .  +  8 

fi  Geminorum 

3-2 

2.62 

0.0 

22  33-9 

14     3.8 

^  5  470 

+1.2626 

0.5431 

0.6648 

+90-^3 

d  Geminorum 

6.0 

+2.74 

-2.1 

+21  52.8 

20     3  32.1 

-  5  II. I 

+0.9704 

0.5388 

-0.0914 

+90  1*31 

44  Geminorum 
fi  Geminorum 

6.0 

2.81 

2.7 

22  47.3 

10     4.7 

+  I     8.9 

-0.6754 

05365 

0.1037 

+  2-66 

3-5 

2.86 

39 

22    lO.O 

17  139 

+  8     43 

-0.8880 

0.5345 

0.1 165 

-4I-68 

56  Geminorum 

5-7 

2.84 

44 

20  38.0 

18     9.0 

+  8  57  8 

+0.8204 

0.5334 

0.1 182 

+90    +18 

61  Geminorum 

6.0 

2.85 

47 

20  27.5 

20  34.5 

+  11   18.6 

+0.7235 

0.5327 

0.1224 

+90    +12 

63  Geminorum 

5.7  !  +2.87 

-4-5 

+21  39.0 

20  56.7 

+  11  40.T 

-0.6461 

0.5326 

-0.1230 

+  4  1  -65 

79  Geminorum 

6.3 

2.90 

6.0 

20  33  4 

ai   5  302 

-  4     2.5 

-0.5465 

0.5293 

0.1373 

+10 

-60 

85  Geminorum 

6.0 

2.92 

6.8 

20     8.9 

10  43.2 

+  I     0.8     -0.8307 

0.5273 

0.1455 

-  7 

-70 

j        B.  A.  C.  2658 

7.2 

2.91 

7.6 

18  31.2 

13  15  3 

+  3  28.2  1  +0.6041 

0.5264 

0.1494 

+83 

+  2 

Ci  Cancri 

4.8 

2.93 

8.2 

17  57.0 

19    2.3 

+  9     4.6 1   fo.349i 

0.5243 

0.1579 

+62 

""1 

B.  A.C.  2810 

70  1  +2.95 

-).x 

+17  30.6 

22    z  23.8 

-  8  45.5     -0.1949 

0.5221 

-0,1668 

+30 

-41: 

0CCULTATI0N8,  1899. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

The  Star's 

At  Cokjumctxoh  in  R.  A. 

Umldnc 
ParaUala. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
DeclinadoD. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

^ 

Ad 

8 

* 

e         t 

d     h     m 

.    h      m 

• 

•1 

d^  Cancri 

6.0 

+2.95 

-  92 

+17    22.6 

aa    I  57  6 

-  8  12.7 

-0.1417 

0.5219 

-0.1676 

+33 

-40 

54  Cancri 

6.3 

2.97 

II.O 

15  43  3 

14  55.0 

+  4  21.6 

-0.5849 

0.5175 

0.1839 

+  9 

-^ 

o^  Cancri 

5.7 

2.97 

11.4 

15  42.4 

18     8.2 

4-  7  29.1 

-1. 1662 

0.5165 

.  0.1876 

-30 

-74  i 

^  Leonis 

5-3 

2.96 

13.6 

II  44.6 

28  12  26.0 

¥  I    15.0 

-0.3830 

0.5117 

0.2059 

+21 

-59 

h  Leonis 

5-7 

2.94 

13-8 

10  9.4 

12  27.4 

+    I    16.4 

+1.3653 

0.5117 

0.2059 

+90 

+60 

1     0  Leonis 

3.8 

+  2.94 

-14.4 

410  20.9 

17  20.7 

+  6     1.2 

+0.1372 

0.5106 

-0.2100 

+48 

-30 

1  ID  Sextantis 

6.0 

2.94 

15.0 

9  24  4 

24     I  31.0 

-10    2.5 

-0.5651 

0.5092 

0.2160 

+10 

-73; 

1  II  Sextantis 

6.0 

2.93 

15.1 

8  47.5 

2  25.5 

-  9     9  5 

-0.0828 

0.5090 

0.2166 

+36 

-43 

ff  Leonis 

5.0 

2.93 

15.2 

8  31  5 

3  33.0 

-  8     3-9 

-0.0322 

0.5089 

0.2174 

+39 

-40 

1 6  Sextantis 

6.9 

2.91 

15.6 

6  39.7 

8  25.2 

-  3  20.0 

+0.9538 

0.5082 

0.2204 

+90 

+15. 

43  Leonis 

6-5 

+  2.91 

-16.1 

+  7     30 

15  49  5 

+  3  51.8 

-1.1215 

0.5076 

-0.2244 

-24 

-83' 

1  34  Sextantis 

6.7 

2.87 

16.7 

4     6.4 

26     2  26.2 

-  9  49-4 

-0.2910 

0.5073 

0.2286 

+25 

-57 

'  36  Sextantis 

6.6 

2.87 

16.8 

3     0.9 

3  48  5 

-  8  295 

+0.5918 

0.5073 

0.2290 

+79 

-  9 

55  Leonis 

6.2 

2.85 

17.0 

I  16.2 

9  29.9 

-  2  57-6 

+1.1932 

0.5074 

0.2305 

+90 

+30, 

'    /^Leonis 

54 

2.84 

17.2 

+  0  32.3 

13  46.0 

H-    I    II. 3 

+1.0075 

0.5077 

0.2313 

+90 

+16  j 

i    /*  Leonis 

5.7 

+2.83 

-17-3 

+  0  28.5 

19  13.5 

+  6  29.5 

-0.1889 

0.5082 

-0.2319 

+30 

-51  ■ 

e  Leonis 

5-3 

2.80 

17.3 

-  2  27.1 

26    4     5.8 

-  8  53.4 

+0.9418 

0.5096 

0.2320 

+88 

+11 

B.A.C.4006 

6.1 

277 

17.2 

446.6 

15     6.6 

+  I  48.5 

+0.9192 

0.5121 

0.2309 

+85 

+10  1 

q  Virginis 

5-7 

2.70 

16.6 

8  54.0 

27  13  21.0 

-  0  36.1 

+0.3389 

0.5198 

0.2210 

+58 

-22 

1  75  Virginis 

6.0 

-»-2.64 

-14.4 

-14  50.9 

28  18  40.8 

+  3  49.6 

+0.5622 

0.5349 

-0.1958 

+68 

-10, 

MARCH. 

83  Virginis 

6.0 

+2.58 

-137 

-15  40.5 

1     0  14.1 

+  9  12.2 

+0.3746   0.5371 

-0.1889 

+55 

-20 

85  Virginis 

6.5 

2.58 

13.8 

15  15.8 

0  45.4 

+  9  42.5 

-0.1612 

0.5387 

0.1882 

+25 

-49 

B.  A.  C.  4722 

5-8 

+2.51 

-12.3 

-17  44.0 

14  38.3 

-  0  52.0 

-0.0252 

0.5478 

-0.1688 

+30 

-42 

1         B.  A.  C.  4923 

7-3 

2.40 

9.8 

20  57.6 

2    9  21.5 

-  6  47-5 

+0.5024 

0.5606 

0.1366 

+57 

-12 

42  Librae 

5-7 

2.26 

7.3 

23  29.5 

8     3  40.4 

+10  51.7 

+0.9776   0.5728 

0.0986 

+67 

+  18 

1         B.  A.  C.  5253 

5-8 

2.21 

6-5 

24  14.0 

9  193 

-  7  42.1 

+1.2255  1  0.5763 

0.0856 

+66 

+44 

1         B.  A.  C.  5254 

5.8 

2.20 

6.7 

23  40.7 

9  20.7 

-  7  40.7 

+0.6475   0.5763 

0.0855 

+62 

-  3 

6  Scorpii 

2.6 

f2.l6 

-6.9 

-22  20.2 

12     0.3 

-  5     7.1 

-0.9638   0.5767 

-0.0793 

-32 

-90 

1  19  Scorpii 

51 

2.10 

55 

23  55  7 

20  15.4 

+  2  49.1 

+0.1132 

0.5822 

0.0590 

+26 

-34 

p  Ophiuchi(5'.j/flr) 

50 

2.06 

5.6 

23  130 

22  16. 1 

+  4  45-3 

-0.7348 

0.5833 

0.0540 

-20 

-90 

1  22  Scorpii 

5-5 

2.06 

4.8 

24  53.7 

4     0     6.1 

■f  6  31.0 

+0.9008 

0.5843 

0.0493 

+65 

+13 

'  25  Scorpii 

7.0 

1.98 

3-8 

25  20.7 

6  45.2 

-II     5.4 

+1.0910 

0.5873 

0.0321 

+65 

+29 

1   18  Ophiuchi 

6.7 

+1.96 

-  4.0 

-24  27.9 

7  55.0 

"  %  5^-3 

+0.1506 

0.5877 

-0.0290 

+25 

-31 

1  22  Ophiuchi 

6.7 

1.92 

42 

23  20.9 

9  57  9 

-  8    0.2 

-1.0493 

0.5885 

0.0236 

-43 

-90 

1         B.  A.  C.  5709 

6.3 

1.92 

3.4 

24  56.4 

II  57.6 

-6     5.2 

+0.541 1 

0.5892 

0.0183 

+49 

-10 

26  Ophiuchi 

6.1 

I.9I 

3-4 

24  50.2 

12     2.2 

-  6    0.8 

+0.4339 

0.5892 

0.0181 

+42 

-16 

31  Ophiuchi 

6.7 

1.90 

30 

25  30.1 

13  50.0 

-  4  172 

-1.0870 

0.5898 

0.0132 

+64 

+30; 

'      .  B.  A.  C.  5815 

7-3 

+1.84 

-  2.6 

-25  "5 

18  27.3 

+  0     9.1 

+0.7351 

0.5913 

-0.0007 

+65 

+  2 

1  39  Ophiuchi(  S.star) 
'         B.A.C.5831 

55 

1.83 

2.9 

24  107 

19     5  3 

+  0  45.6 

-0.3001 

0.5915 

+0.0010 

-  I 

-60 

6.9 

1.82 

30 

23  57-8 

19    7.6 

+  0  47.8 

-0.5201 

0.5915 

O.OOII 

-13 

-76 

B.  A.  C.  5846 

6.8 

I.8I 

2.6 

24  48.3 

20  31.2 

+  2     8.1 

+0.3443 

0.5918 

0.0049 

+34 

-21 

j     0  Ophiuchi 

33 

I.8I 

2.5 

24  540 

20  38.5 

+  2  15. 1 

+0.4417 

0.5919 

0.0052 

+41 

-15 

B.  A.  C.  5868 

7.0 

+1.79 

-  2.7 

-24     91 

21  52.0 

+  3  25.7 

-0.3130 

0.5922 

+0.0085 

-  I 

--60 

j     b  Ophiuchi 

4-4 

1.78 

2.6 

24     5.0 

22  21.9 

+  3  54-4 

-0.3785 

0.5923 

0.0099 

-  5 

-651 

'     ^Ophiuchi 

5-2 

1-75 

2.5 

23  53  I 

5     0  20.6 

+  5  48.3 

-0.5549 

0.5927 

0.0153 

-14 

-80 1 

63  Ophiuchi 

6.6 

1.62 

1.2 

24  52.0 

9  29  4 

-  9  24.8 

+0.6985 

0.5941 

0.0404 

+63 

0 

B.  A.  C.  6066 

7-3 

1.62 

1-5 

23  55  5 

10  22.4 

-  8  34.0 

-0.2206 

0.5942 

0.0429 

+  6 

-54 

4  Sagittarii 

5-4 

+1.61 

-  1.4 

-23  484 

II  24.9 

-  7  33  9 

-0.2940 

0.5942 

+0-0457 

+  3 

-59! 

5  Sagittarii 

7.0 

1.61 

1.2 

24  16.6 

II  33-7 

-  7  25.5 

+0.1883 

0.5943 

0.0461 

+29 

-30 

7  Sagittarii 

5-9 

1.60 

I.I 

24  16.9 

12  359 

-  6  25.8 

+0.2429 

0.5943 

0.0490 

+32 

-26 1 

Piazzi  17'^,  330 

53 

1.58 

1-5 

23     8.4 

12  55  3 

-  6     7.2 

-0.8974 

0.5943 

0.0498 

-31 

-901 

9  Sagittarii 

6.0 

1-59 

I.I 

24  21.8 

12  59.7 

-  6     3.0 

+0.3452 

0.5943 

0.0500 

+38 

-21  \ 

Piazzi  I7»»,  334 

5.3 

+1.57 

-  1.6 

-22  50.4 

13     2.7 

-  6    0.1 

-1. 1962 

0.5943 

+0.0502 

-55 

-901 
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i                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATION& 

1 

;                                                                                          MARCH. 

Thb  Star's 

At  COMJUWCTIOM  XM  R.  A. 

Limitinc  ' 
Pmrallels. 

Name. 

Mag. 

Red'ns  from 

1899.0. 

Apparent 
Declination. 

Washin^on 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N   !  <^  1 

Aa 

i^i 

! 

B.A.C.6i6i 
B.  A.  C.  6304 
'  24  Sagittarii 
1  25  Sagittarii 
B.  A.  C.  6343 

5.7 
7.0 

5-9 
6.3 
6.3 

8 
+1.55 

1-45 
1-45 
1-45 
1.41 

-I.O 
O.I 

0.0 
0.0 

-O.I 

0       1 

-23  43-4 
24  11.0 
24     6.4 
24  17.9 
23  35  5 

d     h     m 

5  16     3.7 

6  0  26.3 
0  41.6 
0  56.8 
2    30.4 

h     m 
-3     6.4 
+  4  56.1 
+  5  10.8 
+  5  25.4 
+  6  55.2 

-0.1375 
+0.9105 
+0.8546 
+1.0685 
+0.4860 

0.5944 
05941 
0.5941 

0.5940 
0.5939 

+0.0584 
0.0809 
0.0816 
0.0823 
0.0864 

e 
+12 

+66 
+66 
+66 
+5X 

+10 

+26* 

-X3I 

26  Sagittarii 
28  Sagittarii 
I  30  Sagittarii 
31  Sagittarii 
33  Sagittarii 

6.6 
5-6 
6.6 
7.0 
6.0 

+1.40 
1.36 
1.34 
1-33 
1.32 

+0.1 

-0.2 

0.1 

O.I 

-0.3 

"23  55.6 
22  29.9 
22  16.7 
22     2.4 
21  29.0 

3  48.4 
5  35-1 
7  21.0 

7  51  3 

8  36.0 

+  8  lo.i 

+  9  52.5 
+11  34.2 
-IX  56.4 
-XI  13.8 

+0.9391 
-0.3363 
-0.3868 

-0.5753 
-1.0613 

0.5938 
0.5935 
0.5932 
0.5932 
0.5930 

+0.0898 

0.0945 
0.0991 
0.1004 
0.1023 

+66 
+  6 
+  3 
-  7 
-38 

+16 
-61 

-^5 
-81 

--90 

v»  Sagittarii 
i^  Sagittarii 

B.  A.  C.  6448 
f  2  Sagittarii 
0  Sagittarii 

5.0 

5.1 
6.4 
35 
3.8 

+1-33 
1.33 
133 
1.30 
1.27 

+0.2 
0.2 
40.4 
-0.2 
+0.2 

-22  52.2 

22  47.8 

23  18.1 
21  14.4 
21  53.4 

838.5 

9    0.7 

9  21.4 

10    3.9 

12   46.9 

-XX.11.4 

10  50  0 

-10  30.2 

-  9  49-3 

-  7  12.8 

+0.3379 
+0.3037 
+0.8469 
-1.1517 
-0.2004 

0.5930 
0.5929 
0.5929 
0.5927 
0.5922 

+0.1024 
0.1034 
0.1043 
0.1061 
0.1130 

+43 
+40 
H67 
-45 
+14 

-21 

+  9' 

-90 

-52 

ff  Sagittarii 

B.A.C.6607 
50  Sagittarii 

/  Sagittarii 
57  Sagittarii 

31 
59 
59 
5.2 
6.1 

+1.24 
1.21 

1.06 
X.03 

+0.2 

I.O 

0,9 
0.9 
0.8 

-21  I  I.I 
22  35  4 
21  58.6 
20    0.2 
X9  18.1 

14   47.8 

X9     3-9 

21  19.3 

T    5  20.6 

7  4x3 

-  5  16.8 

-  X  10.8 

+  0  59  3 
+  8  41,8 
+10  57.1 

-0.6752 
+1.2605 
+0.9381 
+0.1173 
-0.2198 

0.5917 
0.5906 
0.5900 
0.5874 
0.5866 

+0.1180 
0.1285 

0.1331 
0.1525 

0.1577 

-IX 

+67 
+68 

+35 
+17 

-90 
+48  J 

+X5 

Venus 
p  Sagittarii 
Ti  Capricomi  ^ 
Tg  Capricomi ' 
8  Aquarii 

5-3 

5.6 
6.8 

+0.88 
0.83 
0.82 
0.74 

+1.6 

I.O 
I.O 
X.2 

-18  12.6 
18    8.8 
15  29  8 
15  18.5 
X3  26.7 

20  45.0 

22  34.7 

8    2     6.3 

2  54.1 

XI  30.4 

-  0  29.5 
+  I  16.1 
+  4  39  6 
+  5  25.7 
-10  17.4 

+0.9299 
+1.2068 

-0.7533 
-0.7847 
-0.8902 

05353 
0.5806 
0.5791 
0.5788 
0.5753 

+0.1771 
0.1877 
0.1941 
0.1955 
0.2096 

+72 
+72 
-  8 
-10 
-X4 

+12 
+36 
-90 

-9o< 
-90 

9  Aquarii 
z8  Aquarii 
B.  A.C.7562 
c*^  Capricomi 
fi  Capricomi 

6.8 
5.7 
5-5 
55 
6.4 

+0.74 
0.66 
0.59 
0.59 
0.59 

+1.3 

X.7 
x-4 
X.4 
15 

-13  55.5 

13  18.7 

9  30.0 

9  32.8 

9  44-5 

X2      0.7 

21   44.7 

9    6  39.4 

6  41.5 

7  X4.2 

-  9  48.2 

-  0  25.7 
+  8    97 
+  8  11.7 
+  8  43.2 

-0.3072 
+1.1990 

-0.5369 
-0.4863 
-0.1620 

0.5752 
0.5708 
0.5672 
0.5672 
0.5670 

+0.2104 
0.2237 
0.2338 
0.2339 
0.2344 

+19 
+77 
+  9 
+X3 
+29 

-58 
+33 
-74 
-70 

-49 

30  Aquarii 

5.8 

■W.54 

+X-5 

-  7    0.6 

NEW 

X4  37.4 
MOON. 

-  8    9.5 

-X.1128 

0.5642 

+0.2410 

-«5 

-90 

75  Piscium 
fl  Pisciura 

6.0 
3.7 

+0.52 
0.59 

+4.6 
5.x 

+12  25.0 
X4  49  6 

18    0  44.2 
XX  54  3 

-  0  52.5 
♦  9  54  <5 

-0.6024 
-0.7220 

0.5539 
0.5552 

+0.2181 
0.2029 

+  8 
+  I 

-73 
-75 

101  Piscium 

104  Piscium 

105  Piscium 
4  Arietis 

i  Arietis 

6.3 
7.5 
6.3 
5.7 
5.7 

+0.61 
0.62 
0.62 
0.65 
0.68 

+5.X 
5.0 
54 
5-3 
5.7 

+X4    8.8 
X3  465 

15  53-7 

16  27.3 

17  19.6 

X3  49.8 
X5  23.2 
X5  33-5 
19  21.0 

23  25.7 

+11  46.1 
-10  43.7 
-xo  33  7 

-  6  54  I 

-  2  57  9 

+0.3649 
+1.0584 
-X.0919 
-0.9328 
-X.0685 

0.5554 
0.5556 

0.5558 
0.5559 
0.5565 

+0.2001 
0.1976 

0.1975 
0.1915 
0.1849 

+61 
+90 
-«4 
-X3 
-23 

-15 
+26 

-74 
-74 
■^3; 

26  Arietis 

B.A.C,78a 
fl  Arietis 
47  Arietis 

B.  A.  C.  920 

6.0 
7.0 
6.0 
6.0 
7.0 

+0.82 
0.84 
0.88 
0.96 
0.97 

+6.1 
59 
6.3 
6.2 

6.5 

+19  24.5 

18  26.2 

19  35  0 

20  15.9 
2X  13.1 

14  14     9.9 
15  29.3 
19  20.6 

15  2  14.8 
2  35-7 

+11  15.6 
-ji  27.8 

-  7  44-5 
-I    4.8 

-  0  44.7 

-0.7046 
+0.5185 
-0.0932 
+0.1699 
-0.7859 

0.5582 
0.5583 
0.5586 
0.5593 
0.5593 

+0.X587 
0.1562 
0.1488 
0.1350 
0.1343 

+  I 
+74 
+35 
+50 

-  4 

-70 

-  2 

-34 

-i8 

-69 

e  Arietis 

C  Arietis 

Ti  Arietis 

B.  A.  C.  1055 

66  Arietis 

4.6 
4.8 
50 
6.8 
6.0 

+0.97 
1.05 
1.08 

I.IZ 

1.13 

+6.4 
6.1 
6.0 
6.3 
6.4 

+20  56.3 
20  40.3 

20  47.1 

21  41.2 

22  27.5 

2  44.7 
9  38.6 

12  24.9 

13  52.2 
X5  33.3 

-  0  35.9 
+  6     3-4 
+  8  43.8 
+10    8.1 
+11  45.7 

-0.4716 
+0.6856 
+0.8913 

+0.0997 
-0-5354 

0.5593 
6.5596 
0.5598 
0.5598 
0.5598 

+0.1340 

O.II97 
0.1 138 
0.1 107 
0.107 1 

+14 
+90 
+90 
+46 
+n 

+11 
+24 
-20 
-57 

9  Tauri 

1  17  Tauri 

23  Tauri 

V  Tauri 

B.  A.  C.  1x70 

7.0 
4-3 
47 
31 
6.3 

+1.19 
1.24 
1.25 
X.25 
X.25 

+6.4 
6.6 

6.5 
6.5 
6.3 

+22  52.7 
23  47-8 
23  38.1 
23  47-7 
23    6.8 

19  17.2 

22  44.1 

23  22.5 
23  52.8 

16    0  16.2 

-  8  39.3 

-  5  18.8 

-  4  4x7 

-  4  12.5 

-  3  49  9 

-0.5990 
-1.2511 
-1.0208 
-X.X455 
-0.3834 

0.5599 
05599 
0.5599 
0.5598 
0.5598 

+0.0991 

0.0931 
0.0901 
0.0889 
0.0881 

+  6 
-48 

-«2 

-34 
+X9 

-60 
-66 
-66 
-66 
-45 

26  Tauri 

7.0 

•fx.26 

+6.4 

+23  33  0 

0  31  5 

-  3  35  0 

-0.8273 

0.5598 

+0.0875 

-  8 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Tmb  Stas'b 

At  Cohjunctiom  vh  ^  fu 

Limiting  \ 
Parallels.  \ 

Red'ns  from 

Name. 

Mag. 

X899UX 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

*' 

y 

N. 

S, 

Aa 

A» 

8 

» 

•      9 

d    h     m 

h     m 

0 

0 

27  Tauri 

40 

+1.26 

+  6.5 

+23  44.8 

16    0  37.0 

-  3  29  8 

-X.0295 

0.5598 

+0.0873 

-23 

-66 

28  Tauri 

6.2 

1.27 

6.5 

23  49.8 

0  37-5 

-  3  29.3 

-X.XX79 

0.5598 

0.0873 

-3X 

-66 

B.  A.  C.  X189 

6.0 

1.26 

5.8 

21    56.4 

0  58.7 

-  3     8.8 

+0.9298 

0.5598 

0.0865 

+90 

+29 

32  Tauri 

6.0 

1.30 

5.8 

22    IX.3 

4     12 

-  0  12.7 

+0.9183 

05597 

0.0797 

+90 

+29 

33  Tauri 

6.3 

1.30 

6.0 

22    53.0 

4    5.8 

-  0    8.3 

+0.1812 

05597 

0.0796 

+51 

-X2 

B.  A.  C.  1238 

6.3 

+1-33 

+  5.9 

+22    55.1 

5  47-9 

+  X  30.3 

+0.2763 

0.5596 

+0.0758 

+57 

-  7 

36  Tauri 

6.0 

135 

6.1 

23  49  8 

7  16.9 

+  2  56.x 

-0.589X 

0.5595 

00723 

+  7 

-57 

B.  A.  C.  X347 

7-3 

147 

5.8 

24    10.4 

X5  40.8 

+IX     2.3 

-0.4305 

0.5587 

00535 

+16 

-44 

62  Tauri 

6.0 

147 

5.7 

24      4.0 

15  54.2 

+11  X5.2 

-0.3053 

0.5586 

0.0530 

+23 

-37 

v"  Tauri 

6.0 

X.48 

51 

22    46.2 

X7  22.6 

-XX  19.4 

+X.1672 

05586 

0.0497 

+90 

+51 

95  Tauri 

6.3 

+1.59 

f  5.0 

+23  53-9 

17    0  22.9 

-  4  33  9 

+0.2441 

05575 

+0.0338 

+55 

-  5 

B.  A.  C.  1463 

6.3 

X.60 

4-7 

23  26.6 

X  29.2 

-  3  30.0 

+0.7722 

0.5574 

0.0313 

+90 

+24 

99  Tauri 

6.0 

1.68 

47 

23  47-5 

6  504 

+  X  40.0 

+05319 

0.5563 

0.0x91 

+77 

+12 

k  Tauri 

6.0 

X.67 

4.6 

24  53.7 

6  58.2 

«•  X  47.5 

-0.6622 

05563 

0.0189 

+  2 

-59 

103  Tauri 

6.0 

1.74 

41 

24    8.0 

XI  24.6 

+  6    4.7 

fo.2266 

0.5554 

+0.0089 

+54 

-  3 

118  Tauri 

5.7 

+1.87 

-^3.6 

+25    4.2 

20  51-3 

^  8  48.2 

-0.8x05 

0.5529 

-O.OX2I 

-  7 

-65 

121  Tauri 

6.0 

1.90 

2.9 

23  58.4 

23  39  5 

-6    5.7 

■W-3435 

0.5521 

00183 

+62 

+  2 

B.  A.  C.  x8ox 

6.0 

1.94 

2.2 

23    9.5 

18    3  138 

-  2  38.6 

+1.1562 

0.5509 

0.0261 

+90 

+52 

X32  Tauri 

5-3 

1.99 

2.4 

24  32.1 

546.8 

-  0  10.9 

-04235 

0.5502 

0.0316 

+x6 

-42 

140  Tauri 

7.0 

2.04 

X.3 

22  53-7 

XX     X.8 

+  4  53.5 

+X.1784 

0.5484 

0.0429 

+90 

+53 

X  Geminorum 

50 

+2.06 

+  1.3 

+23  16.2 

X2  4X.6 

+  6  29.9 

+0.6936 

0.5479 

-0.0463 

+90 

+18 

2  Geminorum 

7.2 

208 

X.3 

23  38.9 

13  27.6 

+  7  14.3 

+0.2418 

0.5476 

0.0479 

+55 

-  6 

3  Geminorum 

6.3 

2.09 

x.o 

23    7-8 

15  16.X 

•«•  8  59.2 

+0.7207 

0.5470 

0.0518 

+90 

+19 

4  Geminorum 

7.4 

2.09 

0,9 

23    0.9 

15  37.5 

+  9  19  9 

+0.8292 

05468 

00525 

+90 

+26 

5  Geminorum 

6.7 

2.12 

1.4 

24  26.6 

16    4-3 

+  9  45  8 

-0.7632 

0.5466 

0.0534 

-  4 

-66 

6  Geminorum 

6.7 

+2.  XX 

+  0.8 

+22  55.9 

16  27.8 

+XO     8.5 

+08755 

0.5464 

-0.0542 

+90 

+28 

V  Geminorum 

35 

2.14 

0.5 

22  32.2 

17  39.2 

+XX  17.5 

+X.2443 

0.5460 

0.0567 

+90 

+60 

8  Geminorum 

65 

2x5 

0.9 

24    0.1 

x8  17.0 

+XX  54.1 

-0.4032 

0.5458 

0.0579 

+X7 

-43 

9  Geminorum 

6.3 

2.15 

0.8 

23  46.5 

18  35-5 

-XX  48.0 

-0.17  IX 

05457 

0.0586 

+30 

-29 

xo  Geminorum 

7.0 

2.15 

0.7 

23  38.4 

19  29.2 

-xo  56.2 

-0.0767 

0.5453 

0.0604 

+36 

-24 

XX  Geminorum 

7.3 

+2.15 

+  0.6 

+23  30.6 

19  40.9 

-xo  44.9 

+0.0556 

05453 

-0.0608 

+43 

-17 

X2  Geminorum 

7-5 

2.15 

+  0.5 

23  19.0 

19  42.7 

-xo  43.x 

■►0.2667 

05453 

0.0609 

+57 

-  6 

d  Geminorum 

6.0 

2.31 

-  1.7 

2X   52.8 

19  10  47.2 

+  3  5x6 

+0,7067 

0.5393 

0.0905 

+90 

+X5 

4A  Geminorum 
0  Geminorum 

6.0 

2.40 

2.2 

22  47.3 

17  18.5 

+XO    X0.2 

-0.9270 

05374 

0.1026 

-X5 

-67 

3.5 

2.46 

3.3 

22    XO.O 

SO    0  27.0 

-  6  55.0 

-X.0203 

05336 

01x53 

-21 

-68 

56  Geminorum 

5.7 

+2.45 

-  3-9 

•I-20  38.0 

X  22.0 

-  6    3-7 

+0.5708 

05330 

-OXX77 

+80 

+  4 

61  Geminorum 

6.0 

2.47 

4-2 

20  27.5 

3  47  4 

-  3  41  0 

+0.4761 

05322 

0.X2II 

+71 

-  2 

63  Geminorum 

5.7 

2.49 

3.8 

2X    39.0 

4    95 

-  3  X9.5 

-0.8886 

0.5320 

0.12X7 

-II 

-68 

79  Geminorum 

6.3 

2.55 

53 

20  33  4 

X2  42.8 

+  4  57  7 

-0.7802 

0.5285 

01357 

-  4 

-69 

g  Geminorum 

5.3 

2.52 

59 

18  45.3 

X3  139 

+  5  27.8 

+X.X459 

0.5283 

O.X365 

+90 

+40 

85  Geminorum 

6.0 

+2.60 

-  6.0 

+20    8.9 

17  56.0 

+XO     x.x 

-1.0578 

0.5264 

-0X438 

-23 

-70 

B.A.C.2658 

7.2 

2.59 

6.8 

18  31.2 

20  28.2 

-XI  3x3 

+0.3768 

0.5254 

O.X476 

+64 

-xo 

C^Cancri 

4.8 

2.63 

7.6 

X7  57.0 

ai  2  X5.6 

-  5  54.4 

+01 301 

0.5232 

O.X560 

+48 

-24 

B.  A.  C.  28x0 

7.0 

2.68 

8.4 

X7  30.6 

8  37  7 

4-  0    16.I 

-0.4039 

0.5220 

O.X648 

+18 

-55 

^/•Cancri 

6.0 

2.67 

8.5 

X7  22.6 

9  "5 

+  0  48.9 

-0.3498 

0.5206 

01655 

+2X 

-5X 

54  Cancri 

6.3 

+2.74 

-X0.5 

+15  43-3 

22    XO.O 

-XO  35.8 

-0.7731 

0.5164 

-o.x8x6 

-  2 

-74 

0*  Cancri 

5.7 

2.76 

10.8 

15  42.4 

%%    1  23.5 

-  7  28.0 

-X.3461 

0.5154 

0.1853 

-59 

-74 

(  Leonis 

5-3 

2.82 

13.5 

XI  44.6 

X9  41.9 

4-XO   18.5 

-0.5287 

0.5111 

0.2035 

+12 

-68 

Jk  Leonis 

5-7 

2.80 

13-8 

xo    9.4 

19  43  3 

4XO   19.9 

+X.2166 

0.5XXI 

0.2035 

+90 

+38 

0  Leonis 

3.8 

2.83 

X4.4 

10  20.9 

28    0  36.4 

-  8  55  4 

+0.0017 

0.5103 

0.2076 

+40 

-37 

xo  S^xtantis 

6.0 

+2.85 

-X5.2 

+  9  24.4 

8  46.x 

-  0  59.7 

-0.6821 

05095 

-0.2138 

+  3 

-«o 

XX  Sextantis 

6.0 

^l^ 

154 

8  47.5 

9  40  5 

-  0    6.8 

-0.1988 

05091 

02x44 

+29 

-49 

IT  Leonis 

5.0 

2.86 

15-5 

8  31.5 

xo  47.9 

+  0  58.7 

-0.1460 

0.5090 

0.2152 

+32 

-46 

x6  Sextantis 

6.9 

2.86 

16.2 

6  39.7 

15  39  3 

+  5  4x8 

+0.8491 

0.5090 

0.2x82 

+90 

+  7 

43  Leonis 

6.5 

2.90 

x6.6 

7    30 

23     1.9 

-XX    8.x 

-X.2029 

0.5084 

0.2223 

-32 

-83 

34  Sextantis 

6.7 

-f2.9X 

-X7.8 

+  4    6.3 

»*    9  35  4 

-  0  52.6 

-0.3490 

0.5087 

-0.2268 

+22 

-^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                     ' 

MARCH. 

The  Star's 

At  Conjunction  in  R.  A, 

limitinir 
Parallete. 

Name 

Mae 

Red'ns  from 
i899.a 

Apparent 
Dechnation. 

WashinKton 
Mean  Time. 

Honr  Angle 
H 

Y 

jr* 

y 

N. 

S. 

! 

Aa 

A2 

36  Seztantis 
55  Leonis 
/sLeonis 
/•Leonis 
e  Leonis 

6.6 
6.2 
54 

5.7 
5.3 

8 

+2.91 

2.92 

2.93 

2.94 
2.96 

m 
-18.0 
18.5 
18.7 
18.9 
19.4 

• 
+  3    0.9 

Z    Z6.2 

0  32.3 
+  0  28.5 

-  2   27.1 

d     h     m 

24  10  57.1 

16  36.2 

20  50.4 

9S     2  15.Z 

ZZ      2.Z 

h     m 
+  0  26.7 
+  5  56.2 
+10     3.2 
-  8  41.3 
-0    9.5 

+0.5348 
+1.Z480 
+0.9732 
-0.2048 
+0.9436 

0.5091 
0.5094 
0.5100 
0.5109 
0.5128 

0.2289 
0.2298 
0.2306 
0.2309 

e 

+74 
+90 
+90 
+29 
+.88 

• 
-X2 
+27 
+  14 
-52 
+-I2 

B.  A.  C.  4006 

q  Virginis 

75  Virginis 

83  'Virginis 

85  Virginis 

6.1 

5.7 
6.0 
6.0 
6.5 

+2.98 
3.02 

3.08 

-19.6 
19.5 
17.9 
17.2 
17.0 

-  4   46.6 

8  540 

14  50.9 

15  40.6 
15  15-9 

21  55-2 

26  19  51.0 

28    0  43.0 

6  10.9 

6  4Z.7 

+10  24.7 
+  7  41.4 
+11  39.2 
-7    3.5 
-  6  33.7 

+0.9489 
+0.4261 
+0.7125 

+0.5373 
+0.0054 

0.5160 
0.5249 
0.5408 
0.5420 
0.5446 

-0.2296 
0.2207 
0.1954 
0.1888 
0.1881 

+85 
+63 

+■75 
+65 

+34 

1 

+-I2r 

-17  1 

-40, 

B.  A.  C.  4722 
B.  A.  C.  4923 
42  Librae 

B.  A.  C.  5254 
6  Scorpii 

5.8 
7-3 
5.7 
58 
2.6 

+308 
309 
303 
2.99 
2.95 

-15.8 

13.5 

10.0 

9.2 

9.2 

-Z7  44.0 
20  57.7 
23  29.6 
23  40.8 
22  20.2 

20  22.3 

29  14  5Z.6 

80    9     1.7 

14  40.4 

Z7  19.6 

+  6  39  5 
+  0  29.9 

-  5  59.6 

-  0  33  6 
+  I  59  5 

+0.X654 
+0.7194 
+1.2164 
+0.8929 
-0.7157 

0.5535 
0.5654 
0.576X 

0.5790 
0.5803 

-0.1686 

0.1362 

.    0.0978 

0,0848 

0.0785 

+40 
+69 
+67 
+66 
-17 

! 
-31. 
0 

+43 
+13 
-90 

19  Scorpii 

p  Ophiuchi  (5.  Jtor) 

22  Scorpii 

15  Ophiuchi 

z8  Ophiuchi 

51 
5.0 
5.5 
7.3 
6.7 

+2.92 
2.89 
2.90 
2.80 
2.82 

-    7.5 
7.4 

6.6 
6.2 
5.4 

-23  55-7 

23  13  0 

24  53-7 
22  59.8 

24  27.9 

81    z  34.1 

3  34.9 

5  25.0 

iz  26.7 

13  15.5 

+  9  55.1 
+11  51 4 
-zo  22.8 

-  4  351 

-  2   50.5 

-0.3679 
+0.4798 
+X.X590 
-10437 
+0.4128 

0.5838 
0.5846 

0.5851 
0.5872 
0.5876 

-0.0583 
0.0532 
0.0486 
0.0331 
0.0283 

+41 
-  6 

+65 
-42 

+  41 

-19 
-72 
+37 
-90 

"'^1 

22  Ophiuchi 
24  Ophiuchi 

B.  A.  C.  5709 
26  Ophiuchi 

B.  A.  C.  5815 

6.7 
5-9 
6.3 
6.1 

7.3 

+2.77 

2.76 

2.79 

2.78 

+2.72 

-  5.5 
5.5 
4.7 
4.7 

-3-6 

-23  20.9 
22  59  5 
24  56.4 
24  50.2 

-25  "5 

15  190 

z6    6.1 
17  19.5 
Z7  24.Z 
23  52.3 

-  0  51.8 

-  0    6.6 

♦  I     3  9 

'¥  I      8.4 

+  7  2Z.4 

-0.7905 
-X.1741 
40.8067 
+0.6992 
+X.0048 

0.5882 
0.5884 
0.5887 
0.5887 
0.5898 

-0.0229 
0.0209 
0.0177 
00175 

-0.0002 

-26 

-55 
+65 
+63 
+65 

-90. 
-90 

+  7 
0 

-«2 

APRIL.                                                                                           1 

39  OphiuchifS".  star) 
B.  A.  C.  5831 

5.5 
6.9 

+2.71 
2.69 

-3-8 
3-9 

-24  10.7 
23  57-8 

1    0  30.5 
0  32.9 

+  7  58.2 
+  8    0.5 

-0.0349 
-0.2559 

0.5899 
0.5899 

+0.0014 
0.0015 

+13 

-  8 

-42I 
-56 

B.  A.  C.  5846 
B  Ophiuchi 

B.  A.  C.  5868 
h  Ophiuchi 
tf«  Ophiuchi 

6.8 

3.3 
7.0 

4.4 

5-2 

+2.69 
2.69 
2.66 
2.66 
2.63 

-  3.4 
3.3 
3.4 
3.3 
30 

-24  48.3 
24  540 
24    91 
24    5.0 

23  53.1 

X  57.3 

2  4.6 

3  18.9 
3  49.2 
5  49X 

+  9  2Z.5 
+  9  28.5 
+ZO  39.9 
•i-zz    9.0 
-xo  55.8 

+0.6x30 
+0.7x09 
-0.0469 
-0.1 128 
-0.2899 

0.5901 
0.5901 
0.5902 
0.5903 
0.5905 

+0.0052 
0.0056 
0.0089 
0.0103 
0.0x56 

+54 
+64 
+13 
+  9 

0 

-  5 

+-    X 

-43' 

-47 

-58 

63  Ophiuchi 
B.A.C.6066 

4  Sagittarii 

5  Sagittarii 
7  Sagittarii 

6.6 
7.3 
5.4 
7.0 

5.9 

+2.54 
2.51 
2.49 
2.50 
2.49 

-  1.3 
1.5 
1.3 

I.Z 

x.o 

-24  52.0 
23  55.5 

23  48.4 

24  16.6 
24  Z6.9 

X5    5.3 
15  591 

17    2.5 
17  "4 
z8  Z4.6 

-  2      1.5 

-  X    9.9 

-  0     8.9 

-  0     0.4 

+  X    0.3 

+0.9729 
+0.0473 
-0.0266 
+0.4592 
+0.5143 

0.5906 

0.5905 
0.5904 

0.5904 
0.5904 

+0.0403 
0.0426 
0.0454 
0.0458 
0.0486 

^5 

+21 

+17 
+45 
+49 

+19 
-37 
-42 
-»4 

-XX 

Piazzi  I7^  330 
9  Sagittarii 
Plkzzi  I7^  334 
B.A.C.6161 
B.  A.  C.  6304 

5.3 
6.0 

5.3 
5.7 
7.0 

+2.46 
2.48 
2.45 
244 
2.34 

- 1.3 
0.9 

1.4 
-  0.7 
+  0.7 

--23    8.4 
24  2Z.8 

22  50.4 

23  43  4 

24  ZZ.O 

18  34-4 
z8  38.8 
18  41.8 
21  45-9 
%    6  18.2 

+  I  19-4 
+  X  23.6 
+  X  26.5 

+  4  23-3 
-XX  24.6 

-0.6345 
+0.6x73 

-0.9357 
+0.X309 
+X.1875 

0.5903 
05903 
0.5903 
0.5900 
0.5886 

+0.0495 
0.0497 
0.0498 
0.0579 
0.0799 

-X5 

+57 
-33 
+a7 
+66 

-88 
-  5 
-90 

-32 

+39 

24  Sagittarii 

B.A.C.6343 
26  Sagittarii 
28  Sagittarii 
30  Sagittarii 

5.9 
6.3 
6.6 
5.6 
6.6 

+2.33 
2.29 
2.28 
2.23 
2.20 

+  0.7 
0.8 

I.I 

0.9 

x.o 

-24  6.4 

23  35.5 

23  55  6 
22  29.9 
22  16.7 

633.8 

8  24.9 

9  44.6 
"  33.6 
Z3  22.0 

-XX     9-5 

-  9  22.8 

-  8     6.2 

-  6  21.5 

-  4  37-3 

+X.X308 
+0.7586 
+X.2159 
-0.0728 
-0.1244 

0.5885 
0.5882 

0.5879 
0.5874 
0.5869 

+0.0806 
0.0853 
0.0886 
0.0931 
0.0976 

+66 
+66 

+66 
+19 
+17 

+33 

+  4 
+43 
-44 
-47 

3Z  Sagittarii 

33  Sagittarii 

v»  Sagittarii 

ii«  Sagittarii 

B.A.C.6448 

7.0 
6.0 
50 
5.1 
64 

•h2.I9 

2.17 

2.20 
2.19 
2.20 

+    I.O 

0.9 
1.4 
1.5 

X.7 

-22    2.4 

21  29.0 

22  52.1 

22  47.8 

23  18.Z 

13  53  3 

14  38.8 

14  41.3 

15  40 
15  25.2 

-4    7.2 

-  3  23.5 

-  3  21.1 

-  2  59.2 

-  a  38.9 

-0.3150 
-0.8049 
+0.6074 
+0.5726 

+I.X2X4 

0.5868 
0.5866 
0.5866 
0.5865 
0.5864 

+O.XO06 
O.XOO7 
O.XOO8 
O.IOI8 
0.1026 

+  7 
-20 
+61 
+58 
+67 

-60' 

-90 
-  6 
-8 
+31 

^  Sagittarii 

3.5 

+2.15 

+  X.0 

-az  Z4.3 

16    8.7 

-  X  57.0 

-0.8987 

0.5862 

+0x044 

-«6 

1 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  j 

APRIL.                                                                                           1 

Thb  Star's 

At  Comjumctiom  in  R.  A. 

Limiting  1 
Parallela. ' 

Red'ns  from 

Name. 

Mag. 

1899.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

x^ 

y 

N. 

S. 

Am, 

At 

8 

^ 

•       t 

d     h     m 

h     m 

• 

• 

0  Sagittarii 

3.8 

+2.12 

+1.6 

-2X    53.3 

%  18  55.7 

+  0  43.5 

+0.0614 

0.5853 

+0.X111 

+28 

-36 

TT  Sagittarii 

31 

2.09 

X.6 

21    II.O 

20  59.7 

+  2  42.6 

-0.4196 

0.5846 

0.1 160 

+  3 

-67 

50  Sagittarii 

5.9 

199 

2.8 

21    58.6 

8    3  41-5 

+  9     9.0 

+1.2115 

05823 

0.1314 

468 

+40 

B.A.C.6707 

6.4 

1.90 

2.2 

19    4-5 

7  52.2 

-10  49.8 

-1.1578 

0.5807 

0.1406 

-42 

-9o| 

1    /Sagittarii 

5.2 

1.86 

30 

20    o.z 

II  56.4 

-  6  54.9 

+0.3706 

0.5791 

0.1493 

+49 

-20 

57  Sagittarii 

6.x 

+1.8X 

+2.9 

-19  18.0 

14   2X.2 

-  4  35.5 

+0.0277 

0.5783 

+O.XS43 

+30 

-38 

T»  Capricorni 

7.0 

X.52 

3.6 

15  29.8 

4    9  20.6 

-XO  18.4 

-0.5354 

0.5699 

0.1895 

+  5 

-75 

T*  Capricorni 

5.6 

X.5X 

3.5 

15  18.5 

10    10.0 

-  9  30.7 

-0.5696 

0.5695 

0.1908 

+  3 

-78 

8  Aquarii 

6.8 

1.39 

3.7 

13  26.6 

X9     30 

-  0  57.1 

-0.6891 

0.5658 

0.2044 

-  2 

-90 

9  Aqnarii 

6.8 

1.39 

3-9 

13  55.5 

X9  34.3 

-  0  26.9 

-0.0984 

0.5656 

0.2051 

429 

-45 

B.A.C.7562 

5.5 

+X.14 

+3.8 

-  9  30.0 

5  14  49.0 

-  5  53.0 

-03673 

0.5585 

+0.2280 

418 

-62 

f  •  Capricorni 

5-5 

X.14 

3.8 

9  32.7 

14  51.2 

-  5  50.9 

-0.3133 

0.5583 

0.2280 

421 

-58 

<«  Capricorni 

6.4 

X.X4 

3-9 

9  44  5 

15  24.8 

-  5  X8.5 

+0.01 15 

0.5583 

0.2285 

438 

-39 

30  Aquarii 

5.8 

1.04 

3.6 

7     0.6 

23     1.8 

+  2    2.7 

-0.9687 

0.5558 

0.2350 

-15 

-90 

36  Aquarii 

6.3 

1.05 

4.2 

8  40.9 

•    X  47-2 

+  4  42.5 

+X.3628 

0.555X 

0.2370 

481 

+54 

B.A.C.7717 

6.9 

+X.04 

+4.0 

-8     1.3 

X  48.9 

+  4  44.1 

+0.7067 

0.5551 

+02371 

482 

-  2 

44  Aquarii 

^'i 

0.98 

3.7 

5  53-4 

5  15  8 

+  8    4.0 

-0.6154 

0.5542 

0.2393 

+  6 

-81 

51  Aquarii 

5.8 

0,95 

3-7 

5  20.8 

8  25.9 

+XX    7.5 

-0.3997 

0.5534 

0.241 1 

+18 

-64 

K  Aquarii 

5.2 

0.91 

39 

4  44-9 

14  37  7 

-  6  53.3 

40.4999 

05522 

0.2440 

+70 

-X4 

Lalande  44337 

6.3 

0.90 

3«8 

-4    4.6 

16    0.6 

-  5  33  3 

+0.1624 

0.5520 

0.2445 

+49 

-3X 

<  Piscium 

47 

+0.75 

+39 

+  0  42.2 

T  X3     7.6 

-  9    9.0 

+0.5486 

0.5499 

+0.2466 

+75 

-XX 

9  Piscium 

6.6 

0.75 

3.9 

0  341 

X3  16.4 

-9    0.5 

40.7211 

0.5499 

02465 

^^o 

-   X 

16  Piscium 

5.8 

0.7X 

3.8 

I  32.6 

X7  28.6 

-  4  56.7 

40.7722 

0.5499 

0.2456 

+90 

+  X 

19  Piscium 

49 

0.69 

3.8 

2  55.6 
NEW 

22    3.9 
MOON. 

-  0  30.7 

+0.4970 

0.5500 

0.2442 

+71 

-X3 

26  Arietis 

6.0 

+0.68 

+4.6 

+19  24.5 

10  23  50.6 

-  X  X5.7 

-0.8598 

0.5626 

+0.X578 

-9 

-7x 

B.A.C.782 

7.0 

0.70 

4.4 

18  26.2 

11    X     9-1 

+  0      O.I 

+0.3584 

0.5629 

0.1553 

+62 

-10 

fi  Arietis 

6.0 

0.72 

4-7 

19  34-9 

4  58.0 

+  3  40.9 

-0.2593 

0.5635 

0.1480 

+25 

-43 

47  Arietis 

6.0 

0.76 

4.6 

20  15.9 

XX  47-4 

+10  15.8 

-0.0107 

0.5645 

0.1343 

+39 

-28 

B.  A.  C.  920 

7.0 

+0.76 

+4.8 

+2X    13.0 

12     8.0 

+XO  35.7 

-0.9634 

0.5646 

+0.1336 

-17 

-69 

t  Arietis 

4.6 

0.76 

4.7 

20   56.3 

12  17.0 

+10  44.4 

-0.6503 

0.5646 

0.1333 

+  4 

-66 

C  Arietis 

4.8 

0.82 

4-5 

20  40.3 

19     5.5 

-  6  41.7 

+0.4890 

0.5653 

0.1191 

+72 

0 

T]  Arietis 

50 

0.84 

4.5 

20  47.0 

21  49.5 

-4     3-5 

+0.6885 

0.5656 

0.1 132 

+90 

412 

B.  A.  C.  X055 

6.8 

0.85 

4.6 

2X   4X.X 

23  15.6 

-  «  40.5 

-0.1015 

0.5657 

O.IIOI 

+34 

-30 

66  Arietis 

6.0 

40.86 

+4-7 

+22   27.4 

1»    0  55.3 

-  X    4.3 

-0.7361 

0.5658 

+0.1065 

-  2 

-67 

9  Tauri 

7.0 

0.90 

4-7 

22   52.7 

4  35.9 

+  2  28.4 

-0.8055 

0.5660 

0.0984 

-  7 

-67 

23  Tauri 

4-7 

0.93 

4-7 

23   38.1 

8  37.5 

+  6  21.3 

-1.2313 

0.5660 

0.0895 

-45 

-66 

B.  A.  C.  ZX70 

6.3 

0.95 

4.6 

23      6.7 

9  303 

+  7   X2.2 

-0.5992 

0.5660 

0.0875 

+  6 

-59 

26  Tauri 

7.0 

0.95 

4.7 

23   32.9 

9  45.4 

+  7  26.8 

-X.0405 

0.5660 

0.0869 

-24 

^66 

27  Tauri 

4.0 

+0.95 

+4.7 

+23  44.7 

9  50.8 

+  7  31.9 

-X.2418 

0.5660 

+0.0867 

-48 

-66 

B.  A.  C.  ZX89 

6.0 

0.96 

4-3 

2X   56.4 

XO    X2.2 

+  7  52.6 

40.7057 

0.5660 

00859 

+90 

ix6 

32  Tauri 

6.0 

0.98 

4.3 

22    ZI.3 

X3  X1.9 

+10  45.9 

+0.6894 

0.5660 

0.0791 

490 

+15 

33  Tauri 

6.3 

0.98 

4.4 

22   53.0 

X3  X6.5 

+XO  50.3 

-0.0432 

0.5659 

0.0790 

+37 

-22 

B.  A.  C.  1238 

6.3 

1. 00 

4.3 

22   55.x 

14  57.0 

-XI  32.7 

40.0489 

0.5659 

00752 

+43 

-19 

36  Tauri 

6.0 

+X.OX 

+4.5 

+23  49.7 

x6  24.6 

-10     8.3 

-0.8139 

0.5658 

+0.0718 

-  7 

-66 

B.  A.  C.  1347 

7.3 

X.IO 

4.2 

24    10.3 

18    0  40.4 

-  2    10.2 

-0.6670 

0.5650 

0.0529 

+  2 

-62 

62  Tauri 

6.0 

I.XO 

4.x 

24      4.0 

0  53.6 

-  X  57.5 

-0.5429 

0.5650 

0.0524 

+  9 

-52 

v»  Tauri 

4.7 

x.zz 

3.7 

22   35.1 

X  55  0 

-  0  58.3 

+X.0939 

0.5649 

0.0500 

490 

+45 

«•  Tauri 

6.0 

x.xx 

3.8 

22  46.2 

2  20.6 

-  0  33.5 

40.9181 

0.5649 

0.0490 

490 

+32 

r  Tauri 

4.5 

•I-X.X8 

+3.4 

+22   45.8 

8  50.0 

+  5  42.0 

41.1969 

0.5638 

40.0340 

490 

456 

93  Tauri 

6.3 

X.I9 

3.7 

23   53.9 

9  X4.3 

+  6    5.4 

-0.0075 

0.5637 

0.0330 

440 

-18 

B.A.C.X463 

6.3 

X.20 

3-5 

23   26.6 

XO  X9.5 

+  7    8.3 

+0.5157 

0.5635 

0.0305 

476 

4IO 

99  Tauri 

6.0 

1.26 

3.2 

23  47-5 

X5  35.7 

-XI  46.7 

+0.271 1 

0.5623 

0.0184 

+57 

-  2 

Jk  Tauri 

6.0 

1.27 

3.5 

24  53.7 

X5  43.4 

-XX  39.3 

-0.9x53 

0.5623 

0.0I8I 

-X5 

-65 

X03  Tauri 

6.0 

+X.3X 

+3.0 

+24    7.9 

20    5.7 

-  7  26.3 

-0.0367 

0.56XX 

40.0081 

+38 

-X7 

I 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thb  Star's 

At  Comjumctxon  in  R.  A. 

LimitiiM; 
ParaUels. 

Red'ns  from 

i 

Name. 

Mag. 

1899A 

Apparent 
Declination. 

Waahinffton 
Mean  Time. 

Hoar  Angle 
H 

Y 

** 

y 

N. 

a 

Aa 

A< 

t 

m 

•       • 

d    h     m 

h     m 

0 

• 

ii8  Tauri 

5-7 

+1.42 

+  2.6 

+«5    4.2 

14    5  24.x 

+  X  32.5 

-Z.0760 

0.5583 

-0.0130 

-28 

-65! 

'lai  Tauri 

6.0 

144 

2.X 

23  58.4 

8     99 

+  4   X2.5 

+0.0682 

0.5574 

0.0192 

+44 

-13 

B.  A.  C.  x8oi 

6.0 

1.48 

1.6 

23    9.5 

XX  41  3 

+  7  36.6 

■fo.8728 

0.5561 

0.0270 

+90 

+3X 

132  Tauri 

5-3 

X.52 

X.8 

24  32.0 

14  12  3 

-i-xo    2.4 

-0.6988 

0.5551 

0.0325 

0 

-63 

140  Tauri 

7.0 

1-57 

0.9 

22  53.7 

19  23.3 

-  8  57.2 

+0.8897 

0.5530 

0.0437 

+90 

+30 

I  Geminorum 

50 

+1.59 

+  0.9 

+23  16. 1 

az     1.8 

-  7  22.x 

+0.4068  0.5526 

-0.0472 

+67 

+  3I 

2  Geminorum 

7.2 

1.60 

09 

23  38  9 

21  47  3 

-  6  38.2 

-0.0429 

0.5520 

0.0488 

+37 

-21 

3  Geminorum 

6.3 

162 

0.6 

23     78 

23  34  4 

-  4  54.7 

+0.4324 

0.5513 

0.0525 

+68 

■^^1 

4  Geminorum 

7.4 

1.62 

0.6 

23    0.9 

23  55.6 

-  4  34.3 

+0.5399 

0.551X 

0.0533 

+78 

+  9 

5  Geminorum 

6.7 

1.64 

x.o 

24  26.5 

15    0  22.1 

-4    8.5 

-X.0435 

0.5509 

0.0542 

-25 

-66 

6  Geminorum 

6.7 

+X.63 

+  0.5 

+22  55  9 

0  45.3 

-  3  46.2 

+0.5855 

0.5507 

-0.0550 

+82 

+  IZ 

ri  Geminorum 

3-5 

1.65 

0.2 

22  32.2 

X  56  0 

-  a  37-9 

+0.9515 

0.5502 

0.0575 

+90 

+33 

8  Geminorum 

6.5 

1.66 

0.6 

24    o.x 

a  33.4 

-  2    1.7 

-0.6870 

0.5500 

0.0587 

0 

-64 

9  Geminorum 

6.3 

1.66 

0.6 

23  46.5 

2  51.7 

-  z  44.0 

-0.4564 

0.5500 

0.0594 

+X4   -4711 

10  Geminorum 

7.0 

X.67 

0.4 

23  38.4 

3  44.7 

-  0  52.9 

-0.3628 

0.5494 

0.0612 

+19 

-4x1 

XX  Geminorum 

7-3 

+X.67 

+  0.4 

4«3  30.6 

3  56.3 

-  0  41.7 

-0.2314 

0.5493 

-0.0616 

+27 

-33 

12  Geminorum 

7.5 

1.67 

+  0.3 

23  19.0 

358.x 

-  0  39.8 

-0.0216 

0.5493 

0.0617 

+39 

-21 

fi  Geminorum 

3.2 

1.68 

-  0.1 

22   33.9 

5  37  3 

+  0  55.9 

+0.6948 

0.5485 

0.0650 

+90 

+17 

d  Geminorum 

6.0 

1.82 

Z.6 

2X   52.8 

x8  54.0 

-xo  13.8 

+0.4106 

0.5421 

0.091 1 

+66   -  2 II 

44  Geminorum 

6.0 

1.91 

X.9 

22  47  3 

16    X  22.5 

-  3  58.0 

-X.2176 

0.5390 

0.X030 

-42 

-^ 

56  Geminorum 

5-7 

+1.97 

-  3.5 

-K20  38.0 

9  23.x 

+  3  47  X 

+0.2729 

0.5348 

-0.1171 

+56 

-12 

61  Geminorum 

6.0 

1.98 

3.7 

20  27.5 

XX  47  7 

+  6    7.1 

+0.179 1 

0.5338 

0.1211 

+51 

-X7 

63  Geminorum 

5-7 

2.01 

3.3 

21    39.0 

12    9.7 

4  6  28.5 

-1.1808 

0.5336 

0.12 17 

-36 

-68 

79  Geminorum 

6.3 

2.09 

4.6 

20  33-5 

20  41.  X 

-  9  X6.2 

-X.0726 

0.5294 

0x355 

-25 

-69 

g  Geminorum 

53 

2.06 

5.3 

x8  45.3 

2X    Z2.X 

-  8  46.2 

+0.8480 

0.529X 

0.1363 

+90 

+X7 

B.  A.  0.2658 

7.2 

+2.13 

-  6.0 

+18  31.3 

IT    4  25.4 

-  X  46.4 

+0.0834 

0.5257 

-O.X47X 

+45 

-«5 

3  Cancri 

6.0 

2.IX 

6.4 

17  350 

4  29.5 

-  X  42.4 

+X.1095 

0.5257 

0.1472 

+90 

+35 

C»  Cancri 

4.8 

2.18 

6.5 

17  570 

ZO   12.6 

+  3  50.3 

-0.1608 

0.5233 

0.1554 

+31 

-39 

B.  A.  C.  2810 

7.0 

2.24 

6.8 

17  306 

16  34.6 

+XO    0.7 

-0.6905 

0.5205 

0.1639 

+  2 

-72 

d^  Cancri 

6.0 

2.24 

7-5 

X7  22.6 

17  8.4 

+XO  33.5 

-0.6361 

0.5202 

a  1646 

+  5 

-70 

54  Cancri 

6.3 

+2.33 

-7.6 

+15  43-3 

18    6    8.2 

-  0  49.8 

-X.0484 

0.5153 

-0.1802 

-21 

-74. 

k  Leonis 

5-3 

2.47 

X2.5 

II  44.6 

1»    3  44.5 

-  3  5X.X 

-0.7834 

0.5093 

0.2014 

-  3 

-78 

h  Leonis 

5-7 

2.44 

130 

xo    9.5 

3  45-9 

-  3  49-7 

+0.9619 

0.5093 

0.2014 

+90 

+X7 

0  Leonis 

3.8 

2.49 

135 

xo  20.9 

8  40.4 

+  0  56.3 

-0.2470 

0.5084 

0.2054 

+27 

-5X 

10  Sextantis 

6.0 

2.56 

14.3 

9  24.5 

16  52.1 

+  8  53.9 

-0.9183 

0.5074 

X>.2XX3 

-XX 

-«x 

II  Sextantis 

6.0 

+2.56 

-14.6 

+  8  47.5 

17  46.8 

+  9  47.2 

-0.4338 

0.5072 

-0.2x16 

+17 

-64 

IT  Leonis 

5.0 

2.56 

»4-7 

8  31.5 

x8  54.4 

+10  52.9 

-0.3788 

0.5072 

a2i27 

+20 

-60 

16  Sextantis 

6.9 

2.58 

15-6 

6  39  7 

23  47.x 

-  8  22.7 

+0.6242 

0.5668 

0.2157 

+82 

-  6 

34  Sextantis 

6.7 

2.72 

174 

4    6.3 

20  17  47.x 

+  9    6.9 

-0.5407 

0.5072 

a2242 

+n 

-73 

36  Sextantis 

6.6 

2.72 

17.7 

3    0.9 

19    9.x 

•fxo  26.5 

+0.3452 

0.5074 

a2246 

+60 

-2Z 

55  Leonis 

6.2 

+2.73 

-18.4 

+  z  16.2 

91    0  49.0 

-8    3-2 

+0.9697 

0.5082 

-0.2263 

+90 

"^^i 

57  Leonis 

6.9 

2.73 

X8.4 

0  58.0 

0  59  3 

-  7  53.3 

+•1.2618 

0.5082 

0.2263 

+90 

+38 

/>«  Leonis 

5-4 

2.76 

18.7 

0  32.3 

5     3.7 

-  3  55.7 

+0.8036 

0.5089 

0.2272 

+90 

+•  3 

/•Leonis 

5-7 

2.81 

18.9 

+  0  28.5 

xo  23.3 

^  z   X4.6 

-0.3410 

0.510X 

0.2280 

+22 

-60 

/  Leonis 

5-3 

2.86 

19.7 

-  2  27.1 

19  15.6 

+  9  5X.8 

+0.8054 

0.5125 

0.2285 

+88 

+  3 

B.A.C.4006 

6.x 

+2.93 

-20.3 

-  4  46.7 

%%    6    7.3 

-  3  35-5 

+0.8361 

0.5164 

-0.2273 

+85 

♦  5 

q  Virginis 

5-7 

3.08 

20.7 

8  54.x 

as   3  55.9 

-  6  26.0 

+0.3677 

0.5269 

0.2191 

+59 

-20 

75  Virginis 

6.0 

3.29 

199 

X4  50.9 

24    8  28.2 

-  2  47-9 

+0.7224 

0.545X 

a  1946 

+75 

0 

83  Virginis 

6.0 

3.33 

193 

15  40.6 

X3  5X-2 

♦  2  24.5 

+0.561 1 

0.5491 

0.1880 

+67 

-f 

85  Virginis 

6.5 

3.33 

19.2 

15  159 

14  21.5 

♦  2  53.8 

+0.0342 

0.5563 

0.1874 

+35 

-38 

B.  A.  C.  4722 

5.8 

+342 

-17.9 

-17  44.x 

as   3  48.3 

-  8    6.9 

+0.2238 

0.5594 

-0.168X 

+43 

-27 

B.  A.  C.  4923 

7-3 

3.56 

X5.9 

20  57-7 

21    56.2 

+  9  22.2 

+0.8x19 

0.5724 

O.X357 

+69 

+  6 

B.  A.  C.  5254 

5.8 

3.61 

xz.z 

23  40.8 

a«  21  15.3 

+  7  48.8 

+•1.0276 

0.5865 

0.0840 

+66 

+23 

,    6  Scorpii 

2.6 

3-57 

10.7 

22  20.2 

23  51.X 

-i-zo  18.5 

-0.5617 

0.5879 

0.0776 

-  8 

-79 

1  19  Scorpii 

5.x 

3.59 

8.9 

23  55.7 

aT  7  55.5 

-  5  55.9 

+0.5253 

0.59x3 

0.0573 

+51 

-xo 

p  Ophiuchi(5.  j/flr) 

1 

5.0 

+3.57 

-8.7 

-23  150 

9  53.9 

-  4    2.1 

-0.3x18 

a592o 

-0.0522 

+  3 

z 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thk  Star's 

At  Conjunction  in  R.  A. 

Limiting 
ParaUeU. 

Red'ns  from 

Name. 

Mag. 

i899.a 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hoar  Angle 
H 

Y 

JF* 

y 

N. 

S. 

Aa 

Aa 

t 

m 

•       * 

d    h     m 

h     m 

• 

0 

15  Ophiuchi 

7.3 

+3.53 

-7.1 

-22    59.9 

aT  X7  36.5 

+   3    22.2 

-0.8596 

0.5944 

-0.0319 

-30 

-90 

18  Ophiuchi 

6.7 

3.55 

6.4 

24   27.9 

19  23.1 

+  5     46 

+0.5874 

0.5948 

0.0271 

+53 

-  6 

22  Ophiuchi 

6.7 

3.52 

6.3 

23   20.9 

21  24.3 

+  7     x.o 

-0.6024 

0.5952 

0.0217 

-16 

-84 

24  Ophiuchi 

5-9 

3.51 

6.2 

22   59.5 

22  10.5 

+  7  45.3 

-0.9823 

0.5952 

0.0197 

-39 

-90 

B.  A.  C.  5709 

6.3 

355 

55 

24   56.4 

23  22.6 

+  8  54.5 

+0.9839 

0.5956 

0.0X64 

+65 

+20 

26  Ophiuchi 

6.1 

+3.55 

-5.5 

-24   50.2 

23  27.x 

♦  8  58.9 

+0.8773 

0.5956 

-0.0162 

+65 

+12 

B.A.C.5815 

7-3 

3.51 

4.1 

25    II.5 

28    5  48.5 

-  8  54.9 

+X.1894 

0.5964 

+0.00X1 

+65 

+41 

390phiuchi(5.j/ar) 

5.5 

3.48 

4-3 

24    10.7 

6  26.1 

-  8  18.8 

+0.1584 

0.5964 

0.0027 

+23 

-31 

B.  A.  C.  5831 

6.9 

3.47 

43 

23   57.8 

6  28.5 

-  8  16.6 

-0.0609 

0.5964 

0.0028 

+11 

-43 

B.  A,  C.  5846 

6.8 

3.48 

3.8 

24   48.3 

7  51.4 

--6  57.0 

+0.8033 

0.5965 

0.0066 

+65 

+  7 

$  Ophiuchi 

3-3 

+3-49 

-3.8 

-24  54.0 

7  58.6 

-  6  50.1 

+0.9007 

0.5965 

+0.0069 

+65 

+14 

B.  A.  C.  5868 

7.0 

3.46 

3-8 

24      9.1 

9  11.7 

-  5  39-9 

+0.1497 

0.5965 

0.0Z02 

+24 

-31 

d  Ophiuchi 

4.4 

3.46 

3-6 

24      50 

9  414 

-  5  11.4 

+0.0850 

0.5966 

o.oiz6 

+20 

-35 

^  Ophiuchi 

52 

343 

3.2 

23  53  I 

"  39.5 

-  3  18.X 

-0.0884 

0.5966 

0.0170 

+X1 

-45 

63  Ophiuchi 

6.6 

3.38 

T.O 

24  52.0 

20  47.5 

+  5  28.0 

+X.1769 

0.5959 

0.0417 

+65 

+40 

B.A.C.6066 

7.3 

+3.34 

-x.x 

-23  55.5 

21  40.6 

+  6  19.0 

+0.2578 

0.5958 

+0.044X 

+33 

-25 

4  Sagittarii 

5-4 

3.33 

0.9 

23  48.4 

22  43.2 

+  7  19.1 

+0.1863 

0.5956 

0.0469 

+29 

-29 

5  Sagittarii 

7.0 

3.34 

0.7 

24  16.6 

22  52.1 

+  7  27.7 

+0.6716 

0.5956 

0.0472 

+62 

-    X 

7  Sagittarii 

59 

3-33 

05 

24  X6.9 

23  54.4 

+  8  27.4 

+0.7245 

0.5954 

0.0500 

+66 

+  2 

Piazzi  i7*»,  330 

5.3 

3.30 

0.8 

23    8.4 

29    0  13.9 

+  8  46.1 

-0.4176 

0.5953 

0.0509 

-  3 

-67 

9  Sagittarii 

6.0 

+333 

-0.4 

-24  21.8 

0  18.5 

+  8  50.4 

+0.8275 

0.5953 

+0.0509 

+66 

+  9 

Piazzi  ly**.  334 

5-3 

3.29 

-0.8 

22  50.4 

0  2X.3 

+  8  53.3 

-0.7168 

0.5953 

0.0509 

-20 

-90 

B.  A.C.6161 

5.7 

3-28 

0.0 

23  43.3 

3  23.2 

+11  47.9 

+0.3468 

0.5947 

0.0593 

+38 

-20 

B.A.C.6336 

6.2 

3." 

+X-5 

2X   28.9 

13  43.8 

-  2  16.X 

-1.1768 

0.5918 

0.0860 

-49 

-90 

B.  A.  C.  6343 

6.3 

3.16 

2.Z 

23  35-4 

13  55.9 

-2     4.5 

+0.9818 

0.5917 

0.0865 

+66 

+19 

28  Sagittarii 

5.6 

+3.10 

+2.4 

-22  29.9 

17     32 

+  0  55.4 

+0.1561 

0.5905 

+0.0943 

+32 

-31 

30  Sagittarii 

6.6 

3.07 

2.6 

22  z6.6 

18  50.8 

+  2  38.8 

+0.1058 

0.5899 

0.0987 

+29 

-34 

31  Sagittarii 

7.0 

3.06 

2.6 

22     2.4 

19  21.9 

+  3     8.7 

-0.0824 

0.5897 

O.IOOO 

+19 

-45 

33  Sagittarii 

6.0 

3.03 

2.6 

21  28.9 

20    7.1 

+  3  52.1 

-0.5704 

0.5894 

O.XOX8 

-  6 

-80 

v^  Sagittarii 

5.0 

3.07 

3.1 

22  52.1 

20    9.7 

+  3  54  6 

+0.8365 

0.5893 

O.IOI9 

+67 

+10 

*•  Sagittarii 

51 

+3.06 

+3.1 

-22  47.8 

20  32.2 

+  4  i6-3 

+0.8021 

0.5892 

+0.1028 

+67 

+  7 

f  Sagittarii 

5.7 

3.00 

2.6 

20  47.3 

21  27.8 

+  5    9-7 

-1.1348 

0.5888 

0.1050 

-44 

-90 

f»  Sagittarii 

3-5 

301 

2.8 

21    14.3 

21  36.6 

+  5  18.1 

-0.6628 

0.5888 

0.1054 

-XI 

-90 

0  Sagittarii 

3.8 

2.99 

3.5 

21  53  3 

80    0  22.7 

+  7  57  9 

+0.2949 

0.5873 

O.I  120 

+41 

-^3 

fr  Sagittarii 

3.1 

2.95 

3.6 

21    II.O 

2  26.x 

+  9  56.4 

-0.1842 

0.5865 

O.XX68 

+16 

-51 

B.  A.C.6707 

5.9 

+2.76 

+4.8 

-19      4.5 

13  17.5 

-  3  37-1 

-0.9175 

0.5813 

+0.14x0 

-23 

-90 

/  Sagittarii 

5.2 

273 

5.7 

20     O.Z 

X7  2X.9 

+  0  18.0 

+0.6136 

0.5788 

0.1494 

+65 

-  6 

57  Sagittarii 

6.1 

+2.68 

+5.7 

-19  18.0 

19  47.1 

+  2  37.8 

+0.2704 

0.5779 

+0.1543 

+44 

-25 

MAY. 

Ti  Capricorni 

7.0 

+2-35 

+7.0 

-15  29.7 

1  14  53-4 

-  2  58.3 

-0.290X 

0.5677 

+0.1883 

+17 

-57 

Ts  Capricorni 

5.6 

2.33 

7.1 

15 18.4 

15  43  2 

-  2  10.2 

-0.3235 

0.5669 

0.1895 

+x6 

-59 

8  Aquarii 

6.8 

2.19 

7-4 

X3  26.6 

S    0  42.3 

+  6  29.6 

-0.4479 

0.5622 

0.2025 

+IX 

-68 

9  Aquarii 

6.8 

2.19 

7.6 

13  55.4 

X  14.1 

♦  7    0.3 

+0.14 17 

0.5618 

0.2032 

+42 

-32 

B.  A.  C.  756a 

5-5 

•fi.90 

+7.8 

-  9  29.9 

20  47.3 

♦  X  52.8 

-0.X422 

0.5529 

+0.2247 

+30 

-48 

c^  Capricorni 

5-5 

1.90 

7.8 

9  32.7 

20  49.5 

+  X  54.9 

-0.0879 

0.5529 

0.2247 

+32 

-44 

i«  Capricorni 

6.4 

1.89 

7.9 

9  44.4 

2X  23.8 

•I-  2  28.0 

+0.2393 

0.5527 

0.2252 

+51 

-27 

30  Aquarii 

58 

1.78 

7.7 

7    0.5 

8    5    9-8 

+  9  58.1 

-0.7577 

0.5498 

0.2313 

-  2 

-90 

B.  A.  C.  7704 

7.3 

1-75 

7.5 

6  X9.2 

7  "7 

+XX  56.0 

-0.985X 

0.5491 

0.2326 

-16 

-90 

B.  A.  C,  7717 

6.9 

+1.75 

+8.X 

-8     1.2 

8    0.4 

-XX  X7.0 

+0.9299 

0.5489 

+0.2331 

+82 

+XX 

44  Aquarii 

6.4 

1.70 

7.7 

5  53-3 

"  31-7 

-  7  52.7 

-0.4093 

0.5478 

0.2352 

+17 

-64 

5Z  Aquarii 

5.8 

1.66 

7.6 

5  20.8 

14  46.x 

-  4  44.9 

-0.1960 

0.5469 

0.2369 

+29 

-51 

K  Aquarii 

5-2 

1.58 

7.7 

4  44.8 

21    6.3 

+  X  22.8 

+0.7046 

0.5454 

0.2394 

+86 

-  2 

3  Piscium 

6.4 

1.45 

6.9 

-  0  21.3 

4    748.2 

-i-xx  43.6 

-X.X900 

0.5436 

0.24x8 

-31 

-90 

K  Piscium 

4.7 

+X.33 

+7.X 

+  0  42.3 

20    9.0 

-  0  ao.o 

+0.7165 

0.5428 

+0.24x4 

+90 

-  2 

28 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                    1 

MAY. 

Thk  Star's 

At  Cokjunctiok  m  R.  A 

Umiting  ; 
ParaUeUw 

Red'ns  from 

Name. 

Ma<. 

X899A 

Apparent 
Declmadon. 

WashiniEton 
Mean  Time. 

Hour  Angle 
H 

Y 

JF' 

y 

N. 

& 

Aa 

Aa 

t 

m 

•       t 

d    h     m 

h     m 

• 

• 

9  Pisciam 

6.6 

+133 

+7.X 

+  0  34  2 

4  20  17.9 

-  0  ZZ.4 

+0.8898 

0.5428 

+0.24x4 

490 

+  9 

z6  Piscium 

6.8 

Z.27 

7.0 

X  32.6 

5    0  36.4 

+  3  58  7 

+0.9342 

0.5428 

0.2405 

490 

+13 

19  Piscium 

4-9 

Z.23 

6.8 

2  55  7 

5  18.4 

+  8  31-5 

+0.6465 

0.5429 

0.2391 

+«4 

-  5 

36  Piscium 

6-3 

Z.IZ 

5.9 

7  40.9 

Z9  27.2 

-  z  47  6 

-0.8875 

0.5445 

0.2320 

-  9 

-82 

d  Piscium 

5.3 

z.zo 

6.0 

7  37.9 

2Z    20. Z 

4-  0     Z.6 

-0.401  z 

0.5448 

0.2307 

4.19 

-62 

45  Piscium 

75  Piscium 

17  Pisciam 

6.9 

+X.09 

+6.X 

+  7    8.Z 

23  42.8 

•h  2    Z9.6 

+0.6559 

0.5452 

40.2290 

+85 

-  3' 

6.0 

0.98 

5-2 

Z2  25.0 

«  z8  37.Z 

-  3  23  7 

-0.6Z29 

0.5495 

0.2 1 Z4 

+  7 

^31 

3.7 

0.94 

49 

X4  49-6 

T    5  590 

+  7  35.2 

-0.7870 

0.5528 

0.1973 

-  4 

■^^ 

loi  Piscium 

6.3 

0.92 

50 

Z4    8.8 

7  56.2 

♦  9  28.4 

+0.30Z5 

0.5534 

0.Z946 

+57 

-z8 

104  Piscium 

7.5 

0.92 

50 

^3  46.5 

9  30.7 

+XO  59.8 

+0.993Z 

0.5539 

0.Z924 

490 

+.22 

105  Piscium 

6.3 

+0.92 

+4-7 

+X5  53  7 

9  4x2 

4-lx    99 

-Z.Z76Z 

0.5539 

+0.Z922 

-32 

-74 

4  Arietis 
i  Arietis 

5-7 

0.9Z 

4.7 

z6  27.2 

X3  31  2 

-  9    8.0 

-1.0332 

O.555X 

0.1866 

-20 

-74! 

5.7 

40.90 

+4-5 

+X7  X9.5 

X7  38.x 

-  5    9.5 

-X.1875 

0.5565 

40.Z803. 

-34 

-73 

NEW 

MOON, 

1 

B.  A.  C.  1347 

7-3 

+X.02 

+2.9 

+24  X0.3 

10    9  23.6 

4-  8  20.8 

-0.7794 

0.5673 

40.05x4 

-  6 

^ 

62  Tauri 

6.0 

Z.02 

2.9 

24    40 

9  36.8 

+  8  33  6 

-0.6556 

0.5673 

0.0509 

+  a 

-6z 

v^Tauri 

4-7 

1.02 

2.7 

22  35  X 

10  38.0 

+  9  32.5 

+0.9798 

0.5672 

0.0485 

490 

+35 

1^  Tauri 

6.0 

X.03 

2.7 

22  46.2 

XX     35 

4-  9  57  2 

+0.8034 

O.567Z 

0.0475 

490 '  +25  j 

r  Tauri 

4.5 

Z.06 

24 

22  45.8 

X7  3x8 

-  7  48.4 

+Z.07Z3 

0.5665 

0.0326 

490   +45 

95  Tauri 

6.3 

+Z.07 

+2.5 

+23  53.9 

X7  55-7 

"  7  25.4 

-0.1334 

0.5665 

+0.0317 

4.32 

-^5. 

B.A.C.1463 

6.3 

X.07 

2.4 

23  26.6 

Z9    0.6 

-  6  22.8 

+0.3879 

0.5663 

0.0292 

+65 

*»l 

99  Tauri 
k  Tauri 

6.0 

x.xx 

2.3 

23  47-5 

11    0  X5.3 

-  X  Z9.3 

+0x353 

0.5654 

0.OZ70 

+48 

-  9. 

6.0 

Z.ZI 

2.Z 

24  53  7 

0  23.0 

-  z  ZZ.8 

-Z.0504 

0.5654 

0.0167 

-26 

-66, 

X03  Tauri 

6.0 

Z.Z4 

X.9 

24    7.9 

4  440 

♦  2  59  9 

-0.Z790 

0.5644 

40.0067 

♦«9 

-25  1 

Z18  Tauri 

5.7 

+Z.2Z 

+Z.5 

+25    4.x 

X3  58.9 

+XX  55.2 

-Z.2299 

O.56Z8 

-0.OZ44 

-48    -65!! 

X2I  Tauri 

60 

Z.22 

Z.2 

23  58.4 

z6  43.5 

-  9  26.0 

-0.09Z1 

0.5609 

0.0206 

+35 

-ai  1 

B.  A.  C.  z8oz 

6.0 

Z.24 

0.7 

23    9-4 

20  13.3 

-6    3-5 

+0.7063 

0.5596 

0.0284 

+90 

+2ZI 

132  Tauri 

5-3 

X.27 

0.9 

24  32.0 

22  43  4 

-  3  38.6 

-0.8636 

0.5587 

0.0339 

-12 

-«5 

140  Tauri 

7.0 

1.30 

0.2 

22  53.6 

\%    3  52.2 

♦  X  Z9.5 

+07x45 

0.5567 

0.045Z 

490 

+aoi 

141  Tauri 

6.7 

+1.30 

0.0 

+22  23.9 

4  25  7 

+  X  5Z.8 

+Z.229Z 

0.5564 

-0.0463 

490 

+59; 

z  Geminorum 

5.0 

X.3X 

4-0.  Z 

23  z6.z 

5  30.0 

♦  2  53.9 

+0.2305 

0.5560 

0.0486 

+54 

-7' 

2  Geminorum 

7-2 

1-32 

+O.Z 

23  38.9 

6  X5.X 

+  3  37-4 

-0.2Z92 

0.5556 

0.0502 

+37 

-3X 

3  Geminorum 

6.3 

1-33 

-O.Z 

23    78 

8     X.7 

+  5  20.4 

+0,2527 

0.5548 

0.0540 

"^15,-  6 

4  Geminorum 

7.4 

1.34 

-O.Z 

23    0.8 

8  22.6 

+  5  40.6 

+0.3598 

0.5546 

0.0547 

4^3  !  -  X  ' 

j 

5  Geminorum 

6.7 

+1-35 

+0.2 

424  26.5 

8  48.8 

4-  6    5  9 

-Z.2208 

0.5545 

-0.0556 

-45 

■^, 

6  Geminorum 

6.7 

1.34 

-0.2 

22  55  9 

9  IX.9 

^  6  28.2 

+0.4043 

0.5543 

0.0564 

+66 

+-  z! 

H  Geminorum 

3.5 

X.36 

0.3 

22  32.2 

zo  22.Z 

4-  7  36.0 

+0.7682 

0.5538 

0.0588. 

+90 

4-22 

8  Geminorum 

6.5 

X.37 

o.z 

24     O.Z 

zo  59.  z 

4^  8  ZZ.8 

-0.8675 

0.5535 

0.060Z 

-IX 

-66 

9  Geminorum 

6.3 

1.37 

O.Z 

23  46  5 

XI  X7.3 

4-  8  29.4 

-0.6378 

0.5533 

0.0608 

+  3 

-^x 

zo  Geminorum 

7.0 

+1.37 

-03 

+23  38.4 

Z2    ZO.O 

4-  9  20.2 

-0.5455 

0.5530 

-0.0626 

+  9 

-53 

zz  Geminorum 

73 

1.37 

0.3 

23  30.6 

Z2   2Z.5 

+  9  3x3 

-0.4146 

0.5529 

0.0630 

+x6 

-44 

Z2  Geminorum 

7-5 

1.37 

0.3 

23  18.9 

12   23.3 

+  9  33.1 

-0.2051 

0.5528 

0.063Z 

+28 

-32 

IL  Geminoram 

3.2 

1.38 

0.6 

22  33  9 

Z4    Z.7 

4-ZZ      8.1 

+0.5079 

0.5520 

0.0664 

+74 

4-  6 

d  Geminorum 

6.0 

X.51 

Z.8 

2Z  52.8 

IS    3  Z2.8 

-  0    7.3 

+0.2104 

0.5454 

0.0924 

+53 

-Z2 

C  Geminorum 

40 

+1.53 

-2.6 

+20  43.Z 

9    74 

+  5  357 

+0.9077 

0.5422 

-0.X033 

+90 

+26 

56  Geminorum 

57 

X.61 

3.4 

20  38.0 

X7  36.5 

-zo  ZZ.6 

+0.0606 

0.5375 

0.ZZ82 

+43 

-23 

6z  Geminorum 

6.0 

Z.64 

3.6 

20  27.5 

20    0.4 

-  7  52.4 

-0.0350 

0.5363 

O.Z222 

+38 

-28 

79  Geminorum 

6.3 

Z.70 

4-3 

20  33  5 

14    4  51.4 

4-  0  4Z.9 

-I.2913 

0.53X5 

o,Z365 

-53 

-69 

g  Geminorum 

5.3 

Z.69 

4.9 

X8  45.3 

5  22.3 

4-   Z    ZZ.8 

+0.6265 

0.5312 

O.Z372 

+85 

+  5 

B.A.C.2658 

7.2 

+175 

-55 

+x8  31.3 

X2  340 

+  8  zo.z 

-O.Z4II 

0.5274 

-0.1479 

+31 

-37 

3  Cancri 

6.0 

174 

5.8 

X7  350 

Z2    38.  Z 

4-  8    Z4.Z 

+0.8839 

0.5273 

0.1480 

+90 

+20 

C'  Cancri 

4.8 

Z.80 

6.1 

X7  570 

z8  20.4 

-zo  Z4.Z 

-0.3879 

0.5244 

O.Z560 

+19 

-53 

B.  A.  C.  28ZO 

7.0 

1.85 

6.8 

17  306 

15    0  4Z.9 

-  4    4.2 

-0.9203 

O.52Z3 

0x643 

-13 

-n^ 

rf>  Cancri 

6.0 

X.85 

6.8 

Z7  22.6 

X  157 

-  3  3x4 

-0.8660 

O.52ZC 

O.Z650 

-  9 

-73 

54  Cancri 

6.3 

+Z.96 

-8.5 

+X5  43.4 

14  X5-8 

+  9    5-5 

-Z.282O 

0.5X53 

-o.zSoz 

-45 

-74 

1 
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BLEMENtS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The  SxAm's 

At  Conjunction  ni  R.  A. 

Limiting  1 
Parallels.  1 

Red'ns  from 

Name. 

Blag. 

1899-0. 

Apparent 
Dec&natioii. 

Washington 
Mean  Time. 

Hour  Angle 
If 

Y 

«* 

y 

N, 

S. 

Aa 

Ai 

t 

m 

•         r 

d    h     m 

h     m 

• 

• 

^  Leonis 

5.3 

+2.12 

-II.3 

+11    44.6 

16  IX  56.6 

+  6     8.9 

-X.0165 

0.5079 

-0.2005 

-18 

-78 

A  Leonis 

5.7 

2.10 

ZZ.8 

10      9.5 

XI  58.0 

+  6  10.3 

+0.7320 

0.5079 

0.2005 

+90 

+  3 

o  Leonis 

38 

2.14 

X2.2 

ZO  20.9 

16  54.1 

+10  57.9 

-0-4774 

0.5067 

0.2043 

+14 

-66 

zo  Sextantis 

6.0 

2.21 

13.0 

9  24.5 

IT     I     9-3 

-  5     0.9 

-1.1478 

0.5052 

0.2099 

-28 

-81 

XI  Sextantis 

6.0 

2.2Z 

13.3 

8475 

a     4-3 

-4    7  5 

-0.6613 

0.5050 

0.2105 

+  4 

-80 

tr  Leonis 

5.0 

+2.22 

-13.4 

+  8  31.5 

3  12.4 

-  3     13 

-0.6056 

0.5049 

-0.2112 

+  8 

-76 

14  Sextantis 

6.6 

2.23 

14.5 

6    6.0 

647.8 

+  0  28  I 

+1.3057 

0.5044 

0.2133 

+90 

+45 

x6  Sextantis 

6.9 

2.25 

14.2 

6  39  7 

8    74 

+  I  45.4 

+0.4029 

0.5043 

0.2140 

+64 

-17 

34  Sextantis 

6.7 

2.39 

16. 1 

4    6.4 

18    2  17.4 

-  4  34.9 

-0.7521 

0.5041 

0.2219 

0 

-81 

36  Sextantis 

6.6 

2.40 

16.5 

3    0.9 

3  402 

-  3  14  5 

+0.1380 

0.5041 

0.2223 

+48 

-32 

55  Leonis 

6.2 

+2.45 

-X7.3 

4  1  16.2 

9  23.5 

+  2  19.2 

+0.7705 

0.5048 

-0.2238 

+90 

+  2 

57  Leonis 

6.9 

2.45 

174 

0  58.0 

9  39  4 

+  2  34  7 

+1.0433 

0.5048 

0.2239 

+90 

+19 

/*  Leonis 

|-^ 

2.48 

17.6 

+  0  32.3 

13  40.9 

+  6  29.4 

+0.6080 

0.5054 

0.2246 

+80 

-  8 

/^Leonis 

6.9 

2.51 

18.3 

-  0  47.5 

16  43.3 

+  9  26.6 

+1-3738 

0.5060 

0.2251 

+89 

+65 

/•Leonis 

57 

2.54 

X7.8 

+  0  28.5 

19    9-2 

+11  48.4 

-0.5545 

0.5065 

0.2254 

+10 

-75 

/  Leonis 

5-3 

+2.61 

-18.9 

-  2  27.1 

19    4    X.6 

-  3  34  3 

+0.6271 

0.5089 

-0.2257 

+8x 

-  7 

BAG.  4006 

6.1 

2.73 

19.6 

446.6 

M  599 

♦7     5.1 

+0.6720 

0.5129 

0.2245 

+84 

-'  4 

Z4  Virginis 

6.9 

2.88 

20.5 

8  21.6 

a*    5  39  6 

-  2  41.1 

+1.2584 

0.5200 

0.2200 

+82 

+38 

^  Virginis 

5-7 

2.96 

20.5 

8  541 

12  59.2 

+  4  25.2 

+0.2359 

0.5242 

0.2164 

+51 

-27 

75  Virginis 

6.0 

3.30 

20.3 

14  51  0 

%t  17  37.« 

♦  8    9.5 

+0.6383 

0.5443 

0.1926 

+73 

-  5 

83  Virginis 

6.0 

+3  37 

-20.0 

-15  40.6 

23    0.4 

-10  38.3 

-10.4869 

0.5488 

-0.1863 

+62 

-13 

85  Virginis 

6.5 

3-37 

19.9 

15  15.9 

23  30.7 

-10    9.0 

-0.0384 

0.5492 

0.1856 

+31 

-42 

B.  A.  C.  4722 

5.8 

354 

18.8 

17  441 

%%  12  54.7 

♦  2  47.4 

+0.1745 

0.5603 

0.1667 

+40 

-30 

B.A.C.4923 

7-3 

3.80 

17.2 

20  57.8 

as  6  53.8 

-  3  52  3 

+0.7902 

0.5753 

0.1347 

+69 

+  5 

B.A.C.5254 

5.8 

4.00 

X2.2 

23  40.8 

04    5  52.9 

-  5  45  7 

+1.0404 

0.5919 

6.0832 

+60 

+25 

6  Scorpii 

2.6 

+398 

-X1.6 

-22  20.3 

8  26.0 

-  3  18.7 

-0.5319 

0.5935 

-0.0770 

-  7 

-76 

19  Scorpii 

51 

4.05 

9.8 

23  55.8 

x6  21.X 

*  4  175 

+0.5580 

0.5977 

0.0563 

+53 

--8 

p  Ophiuchi(5.j/flr) 
13  Ophiuchi 

50 

4.04 

9-4 

23  13.0 

18  17.1 

•I-  6    8.9 

-0.2681 

0.5985 

0.0513 

+  5 

-56 

7.3 

4.06 

7-5 

22  59.9 

26     X  49.9 

-XO  36.6 

-0.7986 

0,6016 

0.0308 

-26 

-90 

x8  Ophiuchi 

6.7 

4.09 

7.0 

24  27.9 

3  34  2 

-  8  56.5 

+0.6355 

0.6022 

0.0260 

+57 

-  3 

22  Ophiuchi 

6.7 

+4.06 

-  6.6 

-23  20.9 

5  32.6 

'i    2.9 

-0.5387 

0.6027 

-0.0205 

-12 

-78 

24  Ophiuchi 

5.9 

4.05 

6.4 

22  59.5 

6  17.7 

-  6  19.7 

-0.9137 

0.6029 

0.0186 

-35 

-90 

B.  A.  C.  5709 

6-3 

4.11 

6.1 

24  564 

7  28.2 

-  5  12.1 

+1.0331 

0.6033 

0.0152 

+65 

+25 

26  Ophiuchi 

6.1 

4.11 

6.1 

24  50.2 

7  32.6 

-  5    7  9 

+0.9278 

0.6033 

-0.0150 

+65 

+16 

B.  A,  C.  5815 

7.3 

4.12 

44 

25  "5 

13  44  9 

+  0  49.3 

+1.2447 

0,6044 

+0.0024 

+65 

+51 

39  Ophiuchi(  ^.  J/ar) 
B.  A.  C.  5831 

55 

+4.09 

-  4-4 

-24  10.7 

14  21.7 

♦  i  24.6 

+0.2262 

0.6045 

+0.0042 

+27 

-27 

6,9 

4.08 

4-4 

23  57-8 

14  23  9 

+  I  26.7 

+0.0094 

0.6045 

0.0043 

+15 

-39 

B.  A.  C.  5846 

6.8 

4.10 

4.0 

24  48.3 

15  44  9 

+  a  44.3 

+0.8655 

0.6047 

0.0079 

+65 

+12 

0  Ophiuchi 

33 

4.11 

39 

24  540 

15  51.9 

+  2  51.0 

+0.9620 

0.6047 

0,0084 

+65 

+19 

B.A,C.5868 

7.0 

4.12 

36 

24    9.1 

17     33 

+  3  59.5 

+0.22x2 

0.6047 

0.0118 

+28 

-27 

i  Ophiuchi 

4.4 

+4.08 

-3-6 

-24     50 

17  32.2 

+  4  27.2 

+0.1580 

0.6049 

+0.0131 

+24 

-31 

^Ophiuchi 

5.2 

4.07 

31 

23  53  I 

19  27.4 

+  6  17.6 

-0.0108 

0.6050 

0.0185 

+16 

-40 

B.  A.  C.  6066 

7-3 

403 

0.5 

23  55-5 

a«   5  13  3 

-  8  20.6 

+0.3439 

0.6047 

0.0460 

+38 

-20 

4  Sagittarii 

5-4 

4.02 

0.4 

23  48.4 

6  14.3 

-  7  22.1 

+0.2736 

0,6044 

0.0488 

+34 

-24 

5  Sagittarii 

7.0 

4.04 

0.2 

24  16.6 

6  22.9 

-  7  13-9 

+0.7513 

0.6044 

0.0492 

+66 

+  4 

7  Sagittarii 

5.9 

+4.03 

0.0 

-24  16.9 

7  23.6 

-  6  15.7 

+0.8076 

0.6042 

+0.0520 

+66 

+  7 

Piazzi  i7*»,  330 

5.3 

4.00 

-  0.1 

23    8.4 

7  42.6 

-  5  57.4 

-0.3202 

0.6041 

0.0529 

+  2 

-60 

9  Sagittarii 

6.0 

403 

+  0.1 

24  21.8 

7  46.9 

-  5  53  3 

+0.9098 

0.6041 

0.0531 

+66 

+15 

Piazzi  i7»».  334 

5.3 

4.01 

0.0 

22  50.4 

7498 

-  5  50.5 

-0.6157 

0.6041 

0.0532 

-14 

-86 

B.A.C.6161 

5-7 

399 

0.8 

23  43  3 

xo  47.0 

-  3    0.6 

+0.4386 

0.6036 

0.0613 

+45 

-15 

B.A.C.6336 

6.2 

+3.86 

+  2.9 

-21  28.8 

20  51  5 

+  6  39.2 

-1.0516 

0.6006 

+0.0883 

-38 

-^ 

B.  A.  C.  6343 

6.3 

3.92 

34 

23  35  4 

21     3.2 

+  6  50.5 

+1.0779 

0.6005 

0.0888 

+66 

+28 

28  Sagittarii 

56 

3.86 

3-9 

22  29.8 

a?  0   57 

+  9  45  5 

+0.2656 

0.5994 

0.0967 

+38 

-45 1 

30  Sagittarii 

6.6 

3.84 

4-3 

22  x6.6 

X  50.5 

+11  26.1 

+0.2178 

0.5986 

0.1012 

+36 

-27' 

31  Sagittarii 

7.0 

3.83 

4.3 

22     2.3 

2  20.8 

+"  55.2 

+0.0310 

0.5984 

0.1024 

+25 

-38 

33  Sagittarii 

6.0 

+3.81 

+  4-3 

-2Z  28.9 

3    49 

-ix  22.5 

-0.4502 

0.5981 

+0,1043 

0 

^; 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Th«  Stae's 

At  Cokjumctioh  ih  R.  A 

Limiting 
Parallels. 

Red'ns  from 

Nsma. 

Mag. 

1899-0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
12 

Y 

^ 

y 

N. 

S. 

AtL 

A^ 

8 

m 

• 

d    h     m 

h     m 

• 

• 

V*  Sagittarii 

50 

+385 

+   4.6 

-22   52.1 

ai'  3   73 

-IX    20.2 

HK).94io 

0.5981 

40.1044 

467 

+x6 

ifi  Sagittarii 

5.1 

3.84 

47 

22   47.8 

3  29.3 

-10  59.0 

+0.9076 

0.5978 

0.1053 

467 

+14 

f  >  Sagittarii 

5-7 

3.78 

45 

20  47.2 

4  23.5 

-XO    7.0 

-1.0066 

0.5975 

0.1076 

-33 

-90 

^  Sagittarii 

3.5 

3.79 

46 

21  14-3 

4  32.0 

-  9  58  9 

-0.5403 

0.5974 

0.1082 

-  4 

-77 

c  Sagittarii 

3.8 

3.79 

5.2 

21  53  3 

7  X4.0 

-  7  23.3 

+0.4105 

0.5962 

0.1146 

-17 

-48 

V  Sagittarii 

3.x 

+3.75 

+  5.7 

-2X    II.O 

9  X4.2 

-  5  28.0 

-0.0609 

0.5952 

+0.1 194 

+22 

-43 

B.  A.  C.  6707 

5.9 

3.58 

7.5 

X9    4.4 

X9  49.7 

+  4  42.6 

-0.7759 

0.5893 

0.1437 

-14 

-90; 

/  Sagittarii 

52 

3.56 

8.5 

20     O.I 

23  48.3 

-I-  8  31.8 

+0.7414 

0.5869 

0.1521 

+69 

+  2 

57  Sagittarii 

6.1 

351 

8-7 

19  18.0 

28    2  10. 1 

+10  48.3 

+0.4037 

0.5854 

0.1570 

+52 

-18 

Ti  Capricorni 

7.0 

3.20 

X0.9 

15  29.6 

20  52.8 

+  4  48.6 

-0.1422 

0.5733 

0.1906 

+25 

-48 

rt  Capricorni 

5-5 

+319 

+11.0 

-15  18.4 

21  417 

+  5  35.8 

-0.1749 

0.5727 

+0.1919 

+24 

-50 

8  Aquarii 

6.8 

305 

1 1.7 

X3  26.5 

%9    6  31.9 

-  9  53  4 

-0.2945 

0.5671 

0.2045 

+19 

-57 

9  Aquarii 

6.8 

3.05 

XI.9 

13  55.3 

7    3X 

-  9  23  3 

+0.2951 

0.5667 

0.2052 

*5i 

-241 

V  Aquarii 

4.7 

2.97 

11.7 

XX  46.6 

XO  44.1 

-  5  50.2 

-X.0961 

05645 

0.2098 

-28 

-901 

xg  Aquarii 

5.8 

2.87 

X2.0 

XO   XO.5 

X7  35.8 

+  0  46.9 

-X.2430 

0.5603 

0.2175 

-40 

-^1 

B.A.C.7562 

5.5 

+2.74 

+12.6 

-  9  29.8 

80    2  22.0 

+  9  14-9 

+0.0177 

0.5555 

+0.2257 

+38 

-391 

c^  Capricorni 

55 

2.74 

12.6 

9  32.6 

2  24.2 

+  9  X7  0 

+0.0721 

0.5555 

0.2257 

+41 

-36. 

^Capricorni 

6.4 

2.74 

X2.8 

9  44  3 

2  58.x 

4  9  49  7 

+0.3972 

0.5552 

0.2262 

+61 

-18 

30  Aquarii 

5.8 

2.62 

12.6 

7    0.4 

XO  40.7 

-  6  43.5 

-0.5961 

0.55x4 

0.2318 

+  7 

-79 

B.A.C.7704 

7.3 

2.59 

X2.5 

6  19.1 

12   41.9 

-  4  46.4 

-0.8232 

0.5505 

0.2330 

-  5 

-90 

B.  A.  C.  77x7 

6.9 

+2.59 

•I-X2.9 

-8      X.2 

X3  30.4 

-  3  59  6 

+1.0862 

0.5501 

+0.2335 

+82 

+22 

44  Aquarii 

6.4 

2.53 

12.7 

5  53  3 

X7    0.8 

-  0  36.2 

-0.2496 

0.5486 

0.2353 

+26 

-54 

5X  Aquarii 

5.8 

2.49 

12.7 

5  20.7 

20  14.6 

+  2  31.0 

-0.0378 

0.5474 

a2368 

+37 

-42 

K,  Aquarii 

5.2 

2.40 

12.8 

4  44  7 

81    2  34  3 

+  8  38.1 

+0.8604 

0.5451 

0.2389 

+85 

+•  7 

Lalande  44337 

6.3 

2-38 

X2.6 

4    4.5 

3  59.2 

•i-xo    0.2 

+0.5176 

0.5449 

0.2393 

+72 

-12 

3  Piscium 

64 

+2.26 

+XI.8 

"  0  21.2 

13  X7.a 

-  5    ox 

-X.0386 

0.5422 

40.2406 

-19 

-90; 

JUNE.                                                                                    j 

K,  Piscium 

4.7 

+2.  II 

■¥ii.g 

+  0  42.3 

1     X  4X.9 

+  7    03 

+0.8631 

0.5404 

+0.2396 

+90 

+  7I 

9  Piscium 

6.6 

2.11 

X2.0 

0  34  2 

X  50.9 

+  7    9.0 

+10374 

0.5401 

0.2396 

+90 

+19! 

x6  Piscium 

5.8 

2.06 

IX.6 

X  32  7 

6  X1.4 

+11  21. 1 

+1.0787 

0.5398 

0.2384 

+90 

+22 

X9  Piscium 

4.9 

2.00 

IX.3 

2  55  8 

10  56.1 

-8     3.4 

+0.7873 

0.5395 

0.2368 

+90 

+  3 

Q  Piscium 

4-2 

1-93 

X0.2 

6  18.4 

X7    3.4 

-  2    8.0 

-X.2435 

0.5395 

0.2340 

-36 

-«4 

36  Piscium 

6.3 

+1.85 

+  9.9 

♦  7  40.9 

»    X  14.7 

+  5  47  3 

-0.7663 

0.5400 

+0.2292 

-  2 

-77 

d  Piscium 

5.3 

1.83 

lO.O 

7  37  9 

3    9.2 

+  7  38.1 

-0.2789 

0.5402 

0.2279 

+25 

-54 

45  Piscium 

6.9 

1.81 

10.2 

7    8.1 

5  339 

+  9  58.1 

+0.7817 

05405 

0.2261 

+90 

+  4 

75  Piscium 

6.0 

1.66 

8.5 

12   25.0 

8    0  45.8 

+  4  32.4 

-0.5155 

0.5440 

0.2082 

+12 

-67 

11  Piscium 

3.7 

X.57 

7.6 

14   49.6 

12    19.4 

-  8  17.0 

-0.7045 

0.5471 

0.1941 

+  I 

-75 

loi  Piscium 

6.3 

+X.56 

+  7.8 

+14     8.8 

X4  X8.7 

-  6  21.6 

+0,3899 

0.5477 

+0.1915 

+64 

-X3 

,xo4  Piscium 

7.5 

X.55 

7-8 

13  46.5 

X5  54.8 

-  4  48.7 

+1.0846 

0.5482 

0.1893 

+90 

+29 

105  Piscium 

6.3 

1.55 

7.3 

X5  53-7 

16    5.5 

-  4  38.4 

-I.IOIO 

0.5482 

0.1890 

-26 

-74 

4  Arietis 

5.7 

1.52 

7.0 

16  27.3 

X9  59  6 

-  0  52.1 

-0.9615 

0.5494 

0.1835 

-X5 

-74 

I  Arietis 

5-7 

X.50 

6.7 

17  19.6 

4    0  10.8 

+  3  10.7 

-X.I220 

0.5507 

0.1773 

-28 

-73 

26  Arietis 

6.0 

*X.42 

♦  5.6 

+19  24.5 

X5  13  3 

-  6  17.5 

-0.8349 

0.5554 

+0.1525 

-  8 

-7X 

B.  A.  C.  782 

7.0 

X.4I 

5.8 

18  26.2 

16  33  9 

-  4  59  7 

+0.3951 

0.5558 

0.1 501 

+65 

-  8 

ft  Arietis 

6.0 

1.40 

5.4 

19  34  9 

20  28.5 

-  I  131 

-0.2433 

0.5570 

0.1430 

+26 

-42 

47  Arietis 

6.0 

1.38 

49 

20  15.9 

«    3  27.4 

+  5  31.3 

-0.0137 

0.5590 

0.1298 

+39 

-28 

B.  A.  C.  920 

7.0 

X.38 

48 

21  13.0 

3  48.4 

+  5  5X-5 

-0.9785 

0.5591 

0.1291 

-18 

-69 

e  Arietis 

4.6 

+X.37 

+  4.8 

+20  56.3 

3  57-5 

+  6    0.4 

-0.6625 

0.5591 

+0.1288 

+  3 

-^ 

C  Arietis 

4.8 

1.34 

4-5 

20  40.3 

XO  54  2 

-XX  17.5 

+0.4675 

0.5609 

0.1150 

+71 

-  I 

Ti  Arietis 

50 

134 

44 

20  47.0 

13  41.2 

-  8  36.4 

+0.6604  i  0.5615 

0.1093 

+90 

+XO 

Tj  Arietis 

53 

X.33 

4.4 

20  22.9 

14  22.0 

-  7  56.9 

+1.1627 

0.5616 

0.1079 

+90 

+46 

65  Arietis 

6.0 

X.33 

4.3 

20  26.8 

15    6.2 

-  7  X4.3 

+I.I735 

0.5618 

0.1064 

+90 

+47 

B.  A.  C.  1055 

6.8 

+X.34 

+  4.1 

.|>2X   4I.I 

15    8.7 

-  7  X1.9 

-0.1420 

0.5618 

+0.1063 

+32 

-32 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Thb  Stax*9 

At  CoNjuMcnoM  ni  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 

Apparent 

Washington 
Mean  Tune. 

Hour  Angle 

Y 

jr* 

y 

N. 

S. 

Aa 

A3 

66  Arietis 
9  Tauri 

B.  A.  C.  117Q 
26  Tauri 

B.  A.  C.  1189 

6.0 

7.0 

6.3 
7.0 
6.0 

8 

+1.34 

1.33 

1-33 
1.33 
1.31 

m 

+  3-9 
3.8 
3.5 
3.4 
3.6 

• 
+22   27.4 

22  52.7 

23  6.7 

23   32.9 
21    56.3 

d    h     m 

5  z6  50.0 
20  34.0 

6  z  32.6 
z  47-8 
2  14.9 

h     m 

-  5  341 

-  z  58.0 
+  2  50.Z 
+  3     4-8 
+  3  309 

-0.7877 
-0.8686 
-0.6744 
-Z.1200 
+0.6386 

0.5622 
0.5629 
0.5637 
0.5637 
0.5638 

+0.Z028 

0.0949 
0.0S42 
0.0837 
0.0826 

• 
-  6 
-zz 
+  z 

-32 

+88 

e 

-68 
-67 
-64 
-66 

+Z2 

32  Tauri 

33  Tauri 

B.  A.  C.  1238 
36  Tauri 

6.0 
6.3 
6.3 
6.0 

+1.31 

1-32 

1.31 
+1.32 

+  3.4 
33 
32 

+  3.1 

+22    1 1.3 
22    53.0 
22   55- 1 

+23  497 

NEW 

5  16.7 
5  2Z.4 

7  2.9 

8  31.4 

MOON. 

+  6  26.3 
+  6  30.8 
+  8    8.8 
+  9  341 

+0.6132 
-0.1250 
-0.0372 
-0.9095 

0.564Z 
0.5642 
0.5647 
0.5645 

+0.0760 

0.0758 

0.0721 

+0.0689 

+85 
+33 
+38 
-14 

+IZ 
-28 
-23 

-66 

10  Geminorum 
IZ  Geminorum 
12  Geminorum 
fi  Geminorum 

7.0 
7.3 
75 
32 

H.38 
1.38 
1.37 
1-37 

-  0.9 
0.9 

I.O 

1.2 

+23  38.4 
23  30.6 
23  18.9 
22  33  9 

8  Z9  51.9 
20    3.4 

20  5.2 

21  437 

-  5  XO.Z 

-  4  590 

-  4  57-2 

-  3  22.Z 

-0.5965 
-0.4654 
-0.2563 
+0.4573 

0.5545 
0.5538 
0.5538 
0-5530 

-0.0635 
0.0639 
0.0639 
0.0673 

+  6 
+13 
+25 
+70 

-57 

-48 

-35 
+  3 

d  Geminorum 

C  Geminorum 

56  Geminorum 

61  Geminorum 

g  Geminorum 

6.0 
4.0 

5.7 
6.0 

5-3 

+1.43 
1.44 
1.49 
1.49 
1.52 

-  2.2 

2.8 
3.5 
37 
47 

+21  52.8 
20  43.1 
20  38.0 
20  27.5 
18  45.3 

»  10  54  5 

z6  48.7 

10    z  16.9 

3  40.6 

13     1-3 

+  9  22.2 

-  8  55.2 

-  0  43.6 

+  I  35.5 
+ZO  38.4 

+0.1487 
+0.8423 
-0.0116 
-0.Z089 
+0.5474 

0.5469 
0.5439 
0.5395 
0.5381 
0.5330 

-0.0933 
0.Z043 
0.1 192 
0.1233 
0.1383 

+49 
+90 
+38 
+34 
+77 

-z6 
+22 

-28 

-33 
0 

B.A.C.2658 
3  Cancri 
C*  Cancri 

B.  A.  C.  2810 
d*  Cancri 

7.2 
6.0 
4.8 
7.0 
6.0 

+1.57 
Z.56 
Z.60 
1.64 
1.63 

-  5.3 
5.5 
59 
6.4 

6.5 

+18  31.3 
17  350 

17  570 
17  30.6 
17  22.6 

20  12.3 

20  16.4 

11     I  58.0 

8  19.Z 

8  52.8 

-  6  24.0 
--  6  20.0 

-  0  48.8 
+  5  20.8 
+  5  53.5 

-0.2253 
+0.8007 

-0.4751 
-Z.0Z14 
-0.9573 

0.5291 
0.529Z 
0.526Z 
0.5228 
0.5225 

-0.1489 
0.1489 
0.1568 
0.165Z 
0.1658 

+27 
+90 
+14 
-19 
-15 

-42 
+14 
-58 
-72 
-73 

f  Leonis 

h  Leonis 

0  Leonis 

10  Sextantis 

zz  Sextantis 

5.3 

M 

6.0 
6.0 

+1.84 
1.83 
Z.86 
1.92 
1-93 

-Z0.2 
10.6 

II.O 

1 1.6 
11.9 

+11  44.7 
10    9.5 
10  20.9 

9  24.5 
847.6 

1%  Z9  35.6 

19  37- 1 
13    0  34.3 

8  519 

9  47.3 

-  8  24.5 

-  8  23.0 

-  3  34-2 
+  4  29.5 
+  5  23.3 

-Z.Z209 
+0.6322 
-a58z4 

-1.2550 
-0.7669 

0.5078 

0.5077 
0.5063 

0.5043 
0.5040 

-0.2005 
0.2005 
0.2042 
0.2095 

0.2ZOI 

-26 
+82 

+  9 
-38 

-  2 

-78 
-  3 
-73 
-81 
-76 

IT  Leonis 
Z4  Sextantis 
16  Sextantis 
34  Sextantis 
36  Sextantis 

5.0 
6.6 
6.9 
6.7 
6.6 

+193 
Z.94 
Z.96 
2.10 
2.10 

-Z2.0 
130 
12.9 

145 
15.0 

+  8  31.5 
6    6.0 

6  397 
4    6.4 
3    09 

10  55.8 

14  327 

15  52.9 
14  10  12.7 

11  36.3 

+  6  29.9 
+ZO     0.8 
+ZZ  18.7 
+  5    8.Z 
+  6  29.3 

-0.7ZZ1 
+Z.2075 
+0.3010 
-0.8584 
+0.0374 

0.5038 
0.5031 
0.5029 
0.50Z4 
0.50Z4 

-O.2ZO7 
0.2127 
0.2134 
0.2205 
0.2209 

+  z 
+90 
+57 
-  7 
+42 

-82 
+34 
-23 
-86 

-37 

55  Leonis 
57  Leonis 
/«  Leonis 
p*  Leonis 
/*  Leonis 

6.2 
6.9 
5.4 
6.9 
57 

+2.15 
2.15 
2.19 
2.21 
2.25 

-157 
159 
16. 1 
16.6 
Z6.2 

+  I  16.3 
0  58.0 
+  0  32.3 
-  0  47.4 
+  0  28.5 

17  23.8 

17  39.8 

21  44-3 

16    0  49.1 

3  17.1 

-zi  52.7 
-zz  37.2 

-  7  39.6 

-  4  39.9 

-  2  z6.2 

+0.6739 
+0.9483 
+0.5122 
+1.2833 
-0.6565 

0.50Z7 
0.5017 
0.502  z 
0.5024 
0.5028 

-0.2222 
0.2223 
0.2229 

0.2233 
0.2234 

+87 
+90 
+72 
+89 
+  5 

-  4 
+13 
-13 
+40 
-85 

e  Leonis 
B.  A.  C.  4006 
Z4  Virginis 

q  Virginis 
75  Virginis 

5-3 
6.1 
6.9 

57 
6.0 

+2.33 
2.46 
2.65 
2.72 
3.13 

-173 
18.4 
19.4 
19.4 

20.0 

-  2  27.Z 

446.6 

8  2Z.5 

8  54.0 

14  50.9 

Z2    Z7.2 
23   26.2 

16  Z4  2Z.3 

2Z   48.9 

18    2  58.3 

+  6  29.0 

-  6  40.9 
+  7  48.6 

-  8  571 

-  4  418 

+0.5362 
+0.5859 
+Z.1842 
+0.1572 
+0.5805 

0.5047 
0.508Z 
0.5145 
0.5173 
0.5387 

-0.2235 
0.2220 
0.2188 
0.2132 
O.Z9OO 

+73 
+77 
+82 
+46 

4^ 

-Zl 

-  9 
+30 
-31 
-8 

83  Virginis 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.  4923 
B.A.C.5254 

6.0 
6.5 
5.8 

5.8 

+3.22 
322 

3-45 
3.80 

413 

-19.6 

195 

18.7 

Z7.6 
12.8 

-15  40-6 
15  15-9 
17  44.1 
20  57.8 
23  40.8 

8  26.4 

8  57.2 

22  33.2 

1»  z6  44.7 

ao  Z5  5Z.I 

+  0  357 
+  I     5-5 
-  9  46.0 
+  7  46.7 
+  6    0.6 

+0.4312 
-0.0970 
+0.Z262 

+0.7553 
+Z.0203 

0.5432 
0.5436 

0.5554 
0.5717 
0.5908 

-O.Z838 
0.1832 
O.Z646 
0.1332 
0.0824 

+58 
+28 

+37 
+69 
+66 

-16 

-45 
-33 
+  3 
+23 

6  Scorpii 
19  Scorpii 
p  Ophiuchi  {Sjtar) 
15  Ophiuchi 
18  Ophiuchi 

2.6 

51 
50 

l^ 
6.7 

+4.Z2 

4.25 
4.24 

431 
4-37 

-12.0 

10.4 

9.8 

77 

7-5 

-22  20.3 
23  55-8 

23  13.0 
22  59.9 

24  27.9 

z8  24.3 
21    2  18.9 

4  14.5 
zz  45.Z 
Z3  28.7 

+  8  27.7 

-  7  56,6 

-  6    5.6 
+  z    6.6 
+  2  46.0 

-0.5515 
+0.3409 
-0.282Z 
-0.8054 
+0.6235 

0.5926 

0.5979 
0.5982 
0.603  z 
0.6038 

-0.076  z 

0.0558 
0.0507 
0.0303 

0.0255 

-  8 

+52 

+  4 
-27 
+56 

-78 

-  9 
-57 
-90 

-  4 

22  Ophiuchi 

6.7 

+4.35 

-6.9 

-23  20.9 

15  26.3 

+  4  38.8 

-0.5443 

0.6046 

-0.0200 

-13 

-78 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   !| 

JUNE.                                                                                        1 

Th»  Star's 

At  Conjumctior  m  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
x899.a 

Apparent 
DecUnatioa. 

WaahinKton 
Mean  Time. 

Hoar  AQCle 
H 

Y 

jr* 

y 

N. 

S. 

A« 

Ai 

24  Ophiuchi 
B.  A.  C.  5709 

26  Ophiuchi 
B.  A.  C.  5815 

390phiuchi(  SMar) 

5-9 
6.3 
6.1 
7-3 
5-5 

a 

+434 

4.41 

441 
4.46 
4.44 

-  6.6 
6.5 
6.5 
4.8 
4.6 

-22  59  5 
24  56.4 

24  50.2 

25  "5 
24  10.7 

d    h     m 
%1  16   II.O 
17  21.0 

17  25.3 

23  340 

3ft    0  X0.3 

h     m' 
+  5  21.7 
+  6  28.8 
+  6  32.9 
-II  336 
-10  58.9 

-0.9x71 
-1-1.0209 

■K).9l62 

+1.2344 

40.22x4 

0.6046 
0.6047 
0.6055 
0.6075 
0.6077 

-0.0179 

0.0147 

-0.0x45 

-10.0013 

0.0048 

• 

-35 
+65 
^5 
+65 
+27 

• 

-90 
+24 

+15 
+49 
-27 

B.  A.  G.  5831 
B.  A.  C.  5846 

6  Ophiuchi 
B.  A.  C.  5868 

3  Ophiuchi 

6.9 

6.8 

3.3 
7.0 

4.4 

+4.42 
4.46 
4.46 
449 
4.45 

-4.6 
4-2 
42 
3-9 
.38 

-23  57-8 
24  48.3 
24  54  0 
24    9.1 
24    50 

0  X2.5 

1  32.6 

1  39.6 

2  50.0 

3  18.6 

-10  56.8 

-  9  40.0 

-  9  33-3 

-  8  25.8 

-  7  58.5 

-i>o.oo59 
+0.8575 
+0.9533 
+0.2179 
+0.1556 

0.6077 
0.6080 
0.6081 
0.6083 
0.6084 

4.0.0049 
0.0087 
0.0090 
0.0124 
0.0137 

+15 
+65 
+65 
+28 
+24 

-39 

+11 
+18 
-27 
-31 

^  Ophiuchi 
B.A.C.6066 

4  Sagittarii 

5  Sagittarii 
7  Sagittarii 

5-2 
7-3 
5-4 
7.0 

5-9 

+4-45 
4-49 
4.49 
451 
451 

-3.2 

-  0.3 

0.0 

0.0 

+  0.3 

-23  53.1 
23  55.5 

23  48.4 

24  16.6 
24  16.9 

5  12.3 

14  49.6 

15  49  6 
15  58.0 

M  16  57-7 

-6    9.5 
+  3    3.6 
-f-  4     1.2 
+  4    92 
+  5    6-4 

-0.0115 
+0.3452 
-10.2760 
+0.7495 
-K).8o57 

0.6088 
0.6096 
0.6096 
0.6096 
0.6096 

+0.0192 
0.0468 
0.0497 
0.050X 
0.0529 

+16 
+38 
+34 
+66 
+66 

-40 
-20 
^24 
+  4 
+  7 

Piazzi  i7»»,  330 
9  Sagittarii 
Piazzi  i7>»,  334 
B.  A.  C.  6161 
B.A..C.6336 

5-3 
6.0 

5.3 
5.7 
5-2 

+4,46 
453 
4-45 
4-49 
4-43 

+  0.4 

P4 
0.4 
1.2 

40 

-23    8.4 
24  21.8 

22  50.4 

23  43  3 

21  28.8 

17  16.4 
17  20.5 

17  23.5 

20  X7.4 

28    6    9.7 

+  5  24  3 
+  5  28.2 

+  5  31.2 
+  8  17.7 
-  6  14.6 

-0.3x21 
+0.907X 
-0.6048 

+0.4413 
-1.0294 

0.6096 
0.6096 
0.6095 
0.6093 
0.6075 

+0.0539 
0.0540 
0.0542 
0.0624 
0.0898 

+  3 
+66 

-13 
+46 

-37 

-59 

-84 
-15 
-90 

B.A.C.6343 
28  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

6-3 
56 
6.6 

70 
6.0 

+4.48 
4-44 
4-43 
4.42 
4.40 

+  4.2 

50 

54 
53 
57 

-23  35.4 
22  29.8 
22  16.6 
22     2.3 
21  28.9 

6   2X.2 

9  19.6 
XX    2.0 

ix  31.6 

12    X4.6 

-  6    3.6 

-  3  12.6 

-  I  34  4 

-  I     6.0 

-  0  24.8 

+1.0777 
+0.2753 
+0.2286 
+0.0441 
-0.4315 

0.6075 
0.6067 
0.6060 
0.6059 
0.6057 

+0.0903 
0.0983 
0.1028 
0.X041 
0.1060 

+66 
+39 
+36 
+25 
+  I 

+28 
-24 
-27 

-37 
-68 

v>  Sagittarii 
ys  Sagittarii 
f '  Sagittarii 
^  Sagittarii 
0  Sagittarii 

50 
5-1 
57 
35 
3-8 

+4-45 
445 
4-37 
439 
4.40 

+  5  7 
5-8 
6.0 
6.0 
6.7 

-22  52.1 
22  47.7 

20  47.2 

21  14  3 
21  53  3 

12    17.0 

12  38.5 

13  31  3 
13  39  7 
16  17.7 

-0    22.5 
-  0     1.8 

•¥  0   48.8 

+  0  56.8 
+  3  28.4 

+0.9441 
+0.91  XI 
-0.9809 
-0.5x97 

+0.42  IX 

0.6056 
0.6055 
0.6052 
0.6051 
0.6041 

+0.1061 
0.1071 
0.1094 
0.1097 
0.1x65 

+67 
+67 
-31 
-  3 
+49 

+16 
+14 
-90 
-75 
-16 

fr  Sagittarii 

B.  A.  C.  6707 
/  Sagittarii 
57  Sagittarii 
Ti  Capricorni 

31 
5.9 
5-2 
6.1 
7.0 

+4-37 
4.36 
4.25 

4.21 

3.97 

+  7.2 

8.7 
10.7 

ZI.I 

14-4 

-21  10.9 

19  44 

20  0.1 
19  179 
15  29.6 

x8  15.0 

»4    4  33  9 

8  25.5 

10  43  3 
W    4  52.5 

+  5  20.8 

-  8  45-3 

-  5     3.1 

-  2  50.7 

-  9  23.9 

-0.0437 
-0.7447 
+0.7524 

+0.4212 
-O.II29 

0.6033 
0.5981 
0.5960 
0.5946 
0.5830 

+O.X220 
0.1462 
0.1548 
0.1598 
0.1940 

+23 
-12 
+70 

+53 
+27 

-43 
-90 
+  3 
-17 
-45 

Ta  Capricorni 

8  Aquarii 

9  Aquarii 
V  Aquarii 

19  Aquarii 

56 

6.8 
6.8 

+396 
3.84 
3.84 
3-77 
3.68 

+14.5 
157 
159 
16.0 
16.6 

-15  18.3 
13  26.4 

13  55-3 
II  46.6 
10  10.4 

5  400 
14  13.6 

14  43  9 
z8  18.1 

^P    0  57-3 

-  8  38.2 

-  0  24.0 
+  0    5.2 
+  3  315 
+  9  561 

-0.1450 

-0.2612 

+0.3197 

-1.0506 
-I.X945 

0.5824 
0.5767 
0.5763 
0.5740 
0.5697 

+0.1953 
0.2082 
0.2088 
0.2135 
0.2213 

+25 
+21 

+53 
-24 
-35 

-48; 

-55 
-22 
-90 

B.A.C.7562 
r'  Capricorni 
^  Capricorni 
30  Aquarii 
B.  A.  C.  7704 

5.5 
5-5 
6.4 
5.8 
7  3 

+357 
3.57 
3.57 
3-44 
342 

+17.4 
17.4 
17-5 
17.6 
17.6 

-  9  29.8 
9  32.5 
9  44.2 

7    03 
6  19.0 

9  27.7 

9  29.9 

10    2.8 

17  32.0 

19  29.8 

-  5  51-8 

-  5  49.7 
-•5  18.0 

+  I  55-3 
+  •3  490 

+0.0490 
+0.1022 
+0.4234 
-0.5558 
-0.7798 

0.5644 

0.5644 
0.5641 
0.5598 
0.5588 

+0.2294 
02294 
0.2299 
0.2353 
02365 

+40 

+43 
+62 

+  9 
-  3 

-37 
-34 
-17 
-76 
-90 

B.  A.  C.  7717 
44  Aquarii 
51  Aquarii 
K  Aquarii 

Lalande  44537 

6.9 
6.4 
5-8 
5-2 
6.3 

+3.43 
3.37 
333 
325 
324 

+18.1 
17.8 
17.9 
i8.i 
18.1 

-  8     X.I 
5  53  2 
5  20.6 
4  44-6 
4     44 

20  16.8 

23  41.7 

aT    2  50.1 

9    0.1 

10  22.8 

+  4  34-3 
+  7  52.2 
+10  54.1 
-7    8.5 
-  5  48.7 

+1.1039 
-0.2137 
-0.0051 
+0.8823 
+0.5432 

0.5584 
0.5566 

0.5551 
0.5523 
0.5512 

+0.2370 
0.2387 
0.2401 
0.2420 
02423 

+82 
+27 
+39 
+85 
+73 

+24 
-52 
-40 
+  8, 
-II 

3  Piscium 

K  Piscium 

9  Piscium 

16  Piscium 

19  Piscium 

6.4 

4.7 
6.6 

5.8 

49 

+311 
2.97- 
2.97 
2.91 
2.86 

+17.4 

17-5 
17.6 
17.2 
16.7 

-  0  21. X 
+  0  42.4 

0  34  3 

1  32.8 

a  55-9 

X9  27.8 

*8    7  37.5 

7  46  4 

X2      2.3 

16   42.4 

+  2  58.0 

-  9  16.7 

-  9    8.1 

-  5    0.6 

-  0  29.8 

-1 .001 3 
+0.8861 
+1.0585 
+1.1000 
+0.8108 

0.5484 
0.5453 
0.5453 
0.5442 

0.5434 

+0.2433 
0.2416 
0.2416 
0.2402 
0.2383 

-17 
+90 
+90 
+90 
+90 

-90 
+  9 
+20 

+23 

+  4J 

>    0  Pisciuo* 

1 

42 

t2.8o 

+15.6 

4  6  18.5 

22    44.6 

+  5  20.5 

-1.2052 

0.5427 

+0.2352 

-32 

-«4j 
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1                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  | 

JUNE, 

I 

The  Star's 

At  COMJUHCTIOH  IM  R.  A. 

Limiting  1 
Parallels.  1 

Red'ns  from 

Name. 

Mag. 

i»99^ 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

jr* 

y 

N. 

S. 

Lm. 

A< 

8 

m 

• 

d     b     m 

b     m 

• 

• 

36  Piscium 

6.3 

+2.71 

+15.3 

+  7  41.0 

29    6  50.2 

-ID  49.9 

-0.7336 

0.5423 

+0.2300 

0 

-81 

38  Piscium 

6.9 

2.71 

15.1 

8  19.0 

7  134 

-10  27.4 

-1.2952 

0.5423 

0.2297 

-43 

-82 

d  Piscium 

5-3 

2.69 

153 

7  38-0 

8  43-4 

-  9     0.4 

-0.2502 

0.5423 

0.2285 

+26 

-52 

45  Piscium 

6.9 

2.67 

154 

7    8.2 

II     6.8 

-  6  41.7 

+0.8042 

0.5423 

0.2267 

+90 

+  5 

75  Piscium 

6.0 

2.50 

I3.I 

Z2   25.1 

80    6  12.4 

+XX  46.4 

-0.4911 

0.5438 

0.2079 

+13 

-66 

17  Piscium 

37 

+2.40 

+11.8 

+14  49-7 

17  45-7 

-  I     3  3 

-0.6830 

0.5458 

+0.1934 

+  2 

-75 

loz  Piscium 

6.3 

2.38 

1 1.9 

14     8.9 

19  451 

+  0  52.1 

+0.4096  0.5462 

0.1907 

465 

-12 

104  Piscium 

7-5 

2.37 

1 1.8 

13  46.6 

21  21.5 

+  2  25.4 

+1.1040 

0.5465 

0.1885 

+90 

+31 

'105  Piscium 

6.3 

+2.38 

+11.2 

+15  53.8 

21  32.2 

+  2  35.7 

-1.0805 

0.5465 

+0.1882 

-24 

-74 

— — ' — 

JULY. 

4  Arietis 

5.7 

+2.35 

+I0.8 

+16  27.4 

1     X  26.9 

+  6  22.5 

-0.9426 

0.5474 

+0.1826 

-14 

-74 

*  Arietis 

5.7 

2.31 

10.3 

17  19.6 

5  39  X 

+10  26.3 

-1.1043 

0.5484 

0.1763 

-27 

-73 

26  Arietis 

6.0 

+2.22 

+  8.8 

+19  24.6 

20  47.3 

+  X     3.8 

-0.8213 

0.5521 

+0.1514 

-  7 

-71 

B.  A.  C.  782 

7.0 

2.17 

9.1 

18  26.2 

22     8.6 

+  2  22.3 

+0.4108 

0.5524 

01490 

+66 

-  8 

11  Arietis 

6.0 

2.17 

8.2 

19  35.0 

%     2      5.2 

+  6  10.9 

-0.2294 

0.5534 

01419 

+27 

-41 

47  Arietis 

6.0 

2.13 

7.6 

20  15.9 

9     78 

-XI     0.9 

-O.OOIO 

0.5550 

0.1288 

+40 

-27 

B.  A.  C.  920 

7.0 

2.13 

7.3 

21  13.x 

9  29.1 

-10  40.3 

-0.9683 

0.5551 

0.1281 

-17 

-69 

«  Arietis 

4.6 

+2.13 

+  7-4 

+20  56.3 

9  38.3 

-10  31.4 

-0.6515 

0.5552 

+0.1278 

+  3 

-66 

C  Arietis 

4.8 

2.08 

6.6 

20  40.3 

16  39  3 

-  3  450 

+o.'48ii 

0.5567 

0.1140 

+72 

0 

T,  Arietis 

5-0 

2.06 

6.6 

20  47.1 

19  28.1 

-  I     2.0 

+0.6742 

0.5573 

0.1084 

+90 

+11 

rs  Arietis 

5-3 

2.05 

6.7 

20  23  0 

20    94 

-  0  22.1 

+1.1781 

0.5575 

0.1070 

+90 

+47 

65  Arietis 

6.0 

2.05 

6.6 

20   26.8 

20  54.1 

+  0  21.0 

+1.1890 

0.5576 

0.1054 

+90 

+48 

B.  A.  C.  1055 

6.8 

+2.05 

+  6.3 

+2X   41.2 

20  56.6 

+  0  23,4 

-0.1312 

0.5576 

+0.1054 

+32 

-32 

66  Arietis 

6.0 

2.05           5.9 

22   27.4 

22  39.0 

+  2    2.3 

-0.7794 

0.5579 

0.1019 

-  5 

-68 

9  Tauri 

7.0 

2.02  1         5.5 

22    52.7 

8    2  25.6 

+  5  410 

-0.861 1 

0.5586 

0.0940 

-11 

-67 

B.  A.  C.  1 170 

63 

1.99 

50 

23      6.7 

7  27.5 

+10  32.3 

-0.6670 

0.5593 

00834 

+  2 

-64 

26  Tauri 

7.0 

2.00 

49 

23    32.9 

7  43  0 

+10  47.4 

-X.1142 

0.5594 

0.0829 

-31 

-66 

B.  A.  C.  1 189 

6.0 

+  1.97 

+  5.2 

+21    56.4 

8  10.4 

+XI  13.7 

+0.6512 

0.5594 

+0.0819 

+90 

+13 

32  Tauri 

6.0 

1.96 

4.9 

22    II.3 

II  14.3 

-  9  48.8 

+0.6254 

0.5598 

0.0753 

+87 

+12 

33  Tauri 

6.3 

1.96 

4-7 

22    53.0 

II  19.0 

-  9  44-2 

-0.1 158 

0.5598 

0.0752 

+33 

-28 

B.  A.  C.  1238 

6.3 

195 

4.6 

22   55.1 

13     X.7 

-8     5.1 

-0.0279 

0.5600 

0.0714 

+38 

-23 

36  Tauri 

6.0 

1.95 

4.2 

23  49  7 

14  313 

-  6  38.6 

-0.9038 

0.5602 

0.0682 

-14 

-66 

B.  A.  C.  1347 

73 

+  I.9I 

+  3-4 

+24  10.3 

22  57.1 

+  X  29.5 

-0.7791 

0.5607 

+0.0497 

-  6 

-66j 

62  Tauri 

6.0 

1.92 

3.4 

24  40 

23  10.5 

+  X  42.4 

-0.6543 

0.5607 

0.0492 

+  2 

-61 

v»  Tauri 

4-7 

1.88 

36 

22  35  I 

4    0  13.0 

+  2  42.7 

+0.9952 

0.5608 

0.0469 

+90 

+38 

v«  Tauri 

6.0 

1.89 

35 

22   46.2 

0  39  I 

+  3    8.0 

+0.8167 

0.5608 

0.0459 

+90 

+26 

T  Tauri 

4-5 

1.85 

2.9 

22   45.8 

7  149 

+  9  29.9 

+1.0793 

0.5607 

0.0312 

+90 

+45 

95  Tauri 

6.3 

+1.87 

+  2.7 

+23  53  9 

7  39.5 

+  9  53.7 

-0.1366 

0.5607 

+0.0303 

+32 

-25 

1        B.  A.  C.  1463 

6.3 

1.85 

2.7 

23  26.6 

8  45.7 

+10  57.5 

+0.3882 

0.5607 

0.0278 

+66 

+  4 

99  Tauri 

6.0 

1.85 

2.0 

23  47-5 

14    6.1 

-  7  53  3 

+0.1279 

0.5604 

0.0158 

+47 

-  9 

'     k  Tauri 

6.0 

1.83 

2.0 

24  53  7 

14  139 

-  7  45-8 

-1.0680 

0.5603 

0.0155 

-28 

-^5 

103  Tauri 

6.0 

1.82 

1.6 

24    7.9 

18  39.2 

-  3  29.7 

-0.1936 

0.5599 

+0.0056 

+29 

-26 

118  Tauri 

57 

+1.80    -»■  0.6 

+25     4.1 

5    4     2.5 

+  5  34  0 

-1.2610 

0.5584 

-0.0152 

-56 

-<J5 

121  Tauri 

6.0 

1.77 

0.5 

23  58.3 

6  49  3 

+  8  15.0 

-0.1 162 

0.5578 

0.0214 

+33 

-23 

1        Vbnus 

22  48.9 

9  26.5 

+10  46.7 

+1.0848 

0.5024 

0.0313 

+90 

+45 

'         B.  A.  C.  1801 

6.0 

1.75 

+  0.3 

23     94 

10  21.8 

+11  40.2 

+0.6843 

0.5570 

0.0285 

+90 

+20 

132  Tauri 

5-3 

1.76 

-  0.1 

24  32.0 

12  53.4 

-  9  53.4 

-0.9003 

0.5564 

0.0346 

-14 

-65 

140  Tauri 

7.0 

+1.73 

-  0.4 

+22  53.6 

18     5-4 

-  4  52.0 

+0.6842 

0.5549 

-0.0437 

+90 

+18' 

14 1  Tauri 

6.7 

1.72 

0.4 

22  23.9 

18  39.2 

-  4  19  4 

+1.2016 

0.5547 

0.0469 

+90 

+55' 

I  Geminorum 

50 

1-73 

0.5 

23  16.1 

19  44.1 

-  3  16.8 

+0.1960 

0.5544 

0.0492 

■^52 

-  91 

2  Geminorum 

72 

173 

0.7 

23  38.8 

20  29.6 

-  2  32.6 

-0.2568 

0.5541 

0.0508 

+25 

-33' 

3  Geminorum 

6.3 

1.72 

0.8 

23     78 

22  17.1 

-  0  48.9 

+0.2163 

0.5535 

0.0546 

+53 

-  8 

!    4  Geminorum 

7-4 

+1.72 

-  0.8 

+23     0.8 

22  38.2 

-  0  28.6 

+0.3237 

0.5534 

-0.0553 

+60 

-  3! 

440 


OOOULTATIONS,  1899. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                     | 

^ 

JULY. 

1 

Ths  Star's 

At  CoHjvMcnoH  m  R.  A. 

Limiting  1 
Parallela. ' 

Red'ns  from 

Name. 

Mkg. 

1899.0. 

Apparent 
Declination. 

Washington 
Mean  Tinie. 

Hoar  An«Ie 
H 

Y 

JP* 

y 

N. 

S. 

A« 

6A 

t 

m 

•       • 

d    h     m 

h     m 

• 

• 

5  Geminorum 

6.7 

+1.73 

-    I.O 

+24  26.5 

5  23     4  7 

-  0    2.9 

-X.2663 

0.5533 

-0.0562 

-56 

-66 

6  Geminorum 

6.7 

+  I.7I 

-  0.9 

+22   55.9 

NEW 

23  27.9 
MOON. 

+  0  19.5 

40.3678 

0.5531 

-0.0570 

+63 

0 

Ci  Cancri 

4.8 

+1.65 

-  5  9 

+17  57.0 

8    8  43  7 

♦  7  44  4 

-04575 

0.5269 

-0.X569 

+X5 

-57 

B.  A.  C.  28x0 

7.0 

+1.66 

-6.4 

+17  30.6 

X5     49 

-xo    5.9 

-0.9933 

0.5246 

-0.1652 

-18 

-72 

d^  Cancri 

6.0 

1.65 

6.4 

17  22.6 

15  38.6 

-  9  33  2 

-0.9389 

0.5235 

0.1659 

-X4 

-73 

i  Leonis 

53 

1.73 

94 

II  44.7 

10    2  20.8 

+  0    8.3 

-1.0929 

0.5089 

0.2007 

-24 

-7.8 

h  Leonis 

57 

1.72 

9.6 

10    9.5 

2  22.3 

+  0    9.8 

40.6637 

0.5089 

0.2007 

+87 

-  I 

0  Leonis 

3.8 

1.74 

lO.O 

10  20.9 

7  19.7 

+  4  58.7 

-05507 

0.5073 

0.2043 

+10 

-70 

10  Sextantis 

6.0 

+1.78 

-10.6 

+  9  24  5 

X5  37-8 

-10  57.1 

-1.2238 

0.5050 

-0.2095 

-35 

-81 

II  Sextantis 

6.0 

1.78 

10.8 

847.6 

x6  33  3 

-lo    3.2 

"O.7339 

0.5048 

0.2100 

0 

-80 

v  Leonis 

5.0 

1.78 

10.9 

8  31.5 

17  420 

-  8  56.4 

-0.6779 

0.5045 

0.2107 

+  4 

-81 

14  Sextantis 

6.6 

1.78 

11.6 

6    6.1 

21  19.2 

-  5  25.2 

+1.2488 

0.5038 

0.2126 

490 

+38 

16  Sextantis 

6.9 

1.80 

11.5 

639.8 

22  39.6 

-4    7.1 

+0.3395 

0.5034 

0.2133 

460 

-20 

34  Sextantis 

6.7 

+1.90 

-13.0 

+  4    6.4 

11  17     3.6 

-10  13.4 

-0.8186 

0.5010 

-0.2200 

-  5 

-86 

36  Sextantis 

6.6 

1.91 

13.4 

3    0.9 

18  27.9 

-  8  51  5 

40.0810 

0.5009 

0.2204 

+44 

-35 

55  Leonis 

6.2 

1-95 

14.0 

I  16.3 

X%    0  17.4 

-  3  10.5 

40.7236 

0.5008 

0.2215 

490 

-  I 

57  Leonis 

6.9 

195 

14. 1 

0  58.1 

0  33.5 

-  2  55.9 

41. 0000 

0.5008 

0.2216 

490 

+16 

^«  Leonis 

5.4 

1.97 

M-4 

+  0  32.3 

4  39.9 

+  I     3-8 

40.5623 

0.5009 

0.2221 

476 

-XO 

p^  Leonis 

6-9 

+2.00 

-14.8 

-  0  47-4 

7  46.3 

+  4     50 

+I.339I 

0.501 1 

-0.2223 

489 

+48 

/•Leonis 

5-7 

2.02 

145 

+  0  28.5 

xo  15  5 

+  6  30.1 

-0.61 15 

0.5012 

0.2225 

+  7 

-80 

e  T^^nis 

5.3 

2.09 

15.5 

-  2  27.0 

19  21.3 

-  8  39.2 

40.5909 

0.5024 

0.2222 

478 

-  8 

B.  A.  C.  4006 

6.1 

2.19 

16.5 

446.6 

IS    6  38.7 

+  2  19.3 

40.6430 

0.5049 

0.2204 

482 

-  6 

14  Virginis 

6.9 

2.36 

17.5 

8  21.5 

21  48.2 

-  6  56.9 

41.2510 

0.5047 

0.2153 

482 

+37 

q  Virginis 

5.7 

+2.44 

-17.6 

-  8  54.0 

14    5  24.1 

+  0  25.8 

40.2167 

0.5x35 

-0.2 114 

450 

-28 

75  Virginis 

6.0 

2.87 

18.4 

14  50.9 

1ft  II  12.9 

+  5  20.5 

40.6454 

0.5317 

0.1875 

+73 

-  5 

83  Virginis 

6.0 

2.97 

18.4 

15  40.6 

x6  49  3 

+10  46.4 

40.4942 

0.5358 

0.1813 

462 

-X3 

85  Virginis 

6.5 

2.97 

i8.« 

15  159 

17  20.9 

+11  16.9 

-0.0402 

0.5362 

0.1807 

+3X 

-42 

B.  A.  C.  4722 

5.8 

3-21 

17,7 

17  441 

16    7  18.3 

+  0  47.0 

40.1839 

0.5474 

0.1623 

+4X 

-29 

B.  A.  C.  4923 

7.3 

+3.61 

-17.2 

-20  57.8 

IT     I  58.8 

-  5  "3 

40.8158 

0.5633 

-0.1315 

469 

+  7 

B.A.C.5254 

5.8 

4.02 

12.8 

23  40  8 

18     X  39.6 

-  6  22.8 

41.0714 

0.5835 

0.0817 

466 

+27 

0  Scorpii 

2.6 

4.05 

11.9 

22   20.3 

4  16.3 

-  3  52.x 

-0.5135 

0.5852 

0.0755 

-7 

-75 

19  Scorpii 

51 

4.20 

X0.6 

23   55.8 

12  20.9 

+  3  53  5 

40.5848 

0.59x2 

0.0555 

+55 

-  6 

p  Ophiuchi(5./ter) 

5.0 

4.22 

9.9 

23    13.0 

14  18.8 

+  5  46.9 

-0.2457 

0.5923 

0.0505 

4  6 

-55 

15  Ophiuchi 

7.3 

+4-34 

-7.8 

-22   59.9 

21   57.6 

-xo  52.7 

-0.7763 

0.5970 

-0.0305 

-25 

-90 

18  Ophiuchi 

6.7 

438 

7.7 

24   28.0 

23  42.9 

-  9  11.6 

40.6615 

0.5980 

0.0257 

+59 

-  2 

22  Ophiuchi 

6.7 

4.40 

7.0 

23   20.9 

19     I  42.4 

-  7  16.9 

-0.5148 

0.5990 

0.0203 

-IX 

-75 

24  Ophiuchi 

5-9 

439 

6.7 

22    59.5 

2  27.9 

-  6  33  3 

-0.8901 

0.5994 

0.0183 

-33 

-^ 

B.  A.  C.  5709 

6.3 

4.44 

6.9 

24   56.4 

3  38.8 

-  5  25.3 

41.0587 

0.0151 

+65 

427 

26  Ophiuchi 

6.1 

+4-44 

-6.9 

-24   50.2 

3  43.2 

-  5  21.1 

+0.9534 

0.6000 

-0.0148 

+65 

4X8 

39  Ophiuchi(5.j/ar) 

5-5 

451 

4.8 

24    10.7 

10  33.9 

+  X  12.9 

40.2505 

0.6031 

+0.0041 

429 

-«5 

B.  A.  C.  5831 

6.9 

4.51 

4.8 

23   57.8 

10  36.2 

+  X  15.1 

40.0340 

0.6031 

0.0043 

416 

-38 

B.  A.  C.  5846 

6.8 

4-53 

4.6 

24   48.3 

II  57-2 

+   2   32.8 

40.8886 

0.6036 

0.0080 

+65 

+X3 

d  Ophiuchi 

3.3 

4-54 

4.6 

24   54.0 

12    4.2 

+  2   39.5 

40.9848 

0.6036 

0.0084 

+65 

+20 

B.  A.  C.  5868 

7.0 

+4.56 

-  4.3 

-24      9.1 

13  15.5 

+  3  47  9 

+0.2453 

0.6041 

40.0117 

429 

-26 

b  Ophiuchi 

4-4 

4-55 

4.0 

24      50 

13  44-4 

+  4  15.6 

40.1821 

0.6049 

0.0134 

426 

-29 

£*  Ophiuchi 

52 

4.56 

3-4 

23   531 

15  39.4 

+  6    5.8 

40.0136 

0.6049 

0.0185 

+17 

-39 

B.  A.  C.  6066 

7-3 

4.65 

0.4 

23    55.5 

20    I  21.5 

-  8  36.3 

+0.3649  1  0.6072 

0.0460 

+39 

-19. 

4  Sagittarii 

5.4 

4.65 

0.2 

28   48.4 

2  21.9 

-  7  38.3 

+0.2949    0.6072 

0.0489 

+35 

-23 

5  Sagittarii 

7.0 

+4.66 

-  0.1 

-24    16.6 

2  30.4 

-  7  30.2 

40.7692    0.6072 

40.0492 

466 

+  5 

7  Sagittarii 

5-9 

4.67 

+  0.1 

24    16.9 

3  30  4 

-  6  32.7 

+0.8248    0.6073 

0.0521 

466 

+  9 

Piazzi  ly**,  330 

5.3 

4.65 

0.4 

23      8.4 

3  491 

-  6  14.8 

-0.2951     0.6074 

0.0530 

-  4 

-58 

9  Sagittarii 

6.0 

4.67 

0.2 

24  21.8 

3  53  4 

-  6  10.7 

+0  9260  1  0.6074 

0.0532 

+66 

+16  i 

Piazzi  ly*",  334 

53 

4.65 

0.5 

22    50.4 

3  56.2 

-  6    8.0 

-0.5884 

0.6074 

0.0533 

-12 

-82 

B.A.C.6161 

5-7 

44.68 

+  1.2 

-23  43  3 

6  51.0 

-  3  20.5 

+0.4571 

0.6076 

+0.0615 

+47 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Trs  Star's 

At  CoMjuxcTtoH  ni  R.  A 

LimiUng 
ParaUels. 

Rcd'na  from 

Nftme. 

Mag. 

1899^ 

Apparent 
Declmatioa 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

JP* 

y 

N. 

S. 

Aa 

A3 

8 

• 

•       t 

d    h     m 

h     m 

• 

• 

B.A.C.6336 

6.2 

+4.67 

+  4.4 

-21    28.8 

»0  x6  44.3 

+  6     8.x 

-1.0197 

0.6074 

40.0891 

-36 

-90 

B.A.C.6343 

6.3 

472 

4.2 

23   35.4 

x6  55  8 

•«•  6  19.2 

+1.0850 

0.6073 

0.0896 

+66 

+28 

28  Sagittarii 

5.6 

471 

52 

22   29.8 

19  53-9 

+  9    9.9 

+0.2815 

0.6069 

0.0976 

+39 

-24 

30  Sagittarii 

6.6 

471 

5.8 

22  x6.6 

2X    36.1 

+10  47.8 

+0.2332 

0.6067 

0.1022 

436 

-27 

31  Sagittarii 

7.0 

471 

6.0 

22      3.3 

22      5.6 

+XX   16.  X 

40.0487 

0.6066 

0.1035 

+25 

^37 

33  Sagittarii 

6.0 

+4.70 

+  6.2 

-21   28.9 

22   48.5 

+XX  57.2 

-0.4263 

0.6064 

40.1054 

+    X 

-67 

v»  Sagittarii 

5.0 

4.72 

6.1 

22   52.1 

22   50.9 

♦XX  59.6 

+0.9462 

0.6064 

0.1055 

+67 

+16 

v3  Sagittarii 

5.x 

4.72 

6.2 

22   47.7 

23    12.2 

-XI  40.0 

40.9128 

0.6064 

0.1065 

+67 

+14 

^  Sagittarii 

57 

.    4.68 

6.7 

20  47.2 

21      0      4.9 

-XO  49.4 

-0.9753 

0.6062 

0.X088 

-31 

-90 

f»  Sagittarii 

3.5 

4.70 

6.7 

21    X4.2 

0   X3.2 

-xo  41.5 

-0.5155 

0.6061 

0.1092 

-  3 

-75 

0  Sagittarii 

3.8 

+4.71 

+  7-3 

-2X    53.2 

2   50.5 

-  8  10.6 

+a42o8 

0.6055 

40.  X 160 

+49 

-16 

IT  Sagittarii 

31 

4.70 

7.9 

2X    XO.9 

4  471 

-  6  X8.7 

-0.0445 

0.6050 

O.X2IO 

+23 

-42 

B.A.C.6707 

5.9 

4.63 

ZI.O 

X9    4,4 

15     0.3 

+  3  29.3 

-07504 

0.6015 

O.X461 

-X3 

-H90 

/  Sagittarii 

5.2 

4.64 

1 1.9 

20    0.0 

18  49.5 

+  7    9X 

+0.7359 

0.5999 

O.X550 

+69 

+  2 

57  Sagittarii 

6.1 

4.63 

12.5 

19  17.9 

2X      5.5 

♦  9  X9 7 

40.4038 

0.5989 

O.160I 

+52 

-i8 

T,  Capricomi 

7.0 

+4-47 

+16.8 

-X5  29.6 

M  X4  55.6 

+  2  27.3 

-0.1410 

0.5897 

40.1954 

+25 

-48 

Tj  Capricorni 

5.6 

4.46 

X6.9 

15  18.3 

X5  42.0 

+  3  1x9 

-O.X734 

0.5892 

0.1968 

+24 

-50 

8  Aquarii 

6.8 

438 

18.5 

13  26.4 

»8    0    39 

+XI   X4.4 

-0.2955 

0.5844 

0.2I01 

+19 

-57 

9  Aqaarii 

6.8 

4.39 

18.6 

13  55.2 

0  33  4 

+IX  42.8 

+0.2783 

0.5841 

0.2108 

+50 

-24 

V  Aqaarii 

47 

4.34 

19.0 

XX  46.5 

4     2.2 

-  8  56.3 

-X.0793 

0.5821 

0.2157 

-27 

-90 

19  Aqaarii 

5.8 

+4.26 

+19.9 

-xo  10.4 

xo  30.7 

-  2  42.5 

-X.2259 

0.5784 

40.2238 

-39 

-90 

B.A.C.7562 

55 

419 

21.2 

9  297 

x8  46.3 

+  5  X4.8 

-0.0060 

0.5737 

0.2324 

+34 

-40 

€*•  Capricomi 

5-5 

4.19 

21.2 

9  32.4 

x8  48.4 

4  5  x6.8 

+0.0467 

0.5737 

0.2324 

+40 

-37 

^  Capricorni 

6.4 

4.18 

21.3 

9  44.2 

X9  20.4 

+  5  47.6 

+0.3613 

0.5734 

0.2329 

+58 

-20 

30  Aqaarii 

5.8 

4.10 

2X.8 

7    0.3 

»4    a  35.8 

-II  X3.0 

-0.6104 

0.57x0 

0.2392 

+  6 

-80 

B.  A.  C.  7704 

7.3 

+4.07 

.f2Z.9 

-  6  X9.0 

4  299 

-  9  23.0 

-0.8312 

0.5686 

40.2399 

-  7 

-90 

B.  A.C.7717 

6.9 

4.09 

22.2 

8     x.o 

5  15  5 

-  8  39.0 

+1.0245 

0.5682 

0.2404 

+82 

420 

44  Aquarii 

6.4 

4.04 

22.3 

5  53  1 

8  337 

-  5  27.9 

-0.2764 

0.5666 

0.2422 

+24 

-55 

51  Aquarii 

5-8 

4.01 

22.4 

5  20.5 

XX  36.x 

-  2  32.x 

-0.0733 

0.5652 

0.2436 

+35 

-44 

K  Aquarii 

5.2 

3.95 

22.9 

4  44-6 

17  33-9 

+  3  X3.X 

+0.7956 

0.5625 

0.2457 

+85 

+  3 

Lalande  44337 

6.3 

+3.94 

+23.0 

-  4    4-3 

18  53.9 

+  4  30.2 

+0.4609 

0.5619 

40.2461 

467 

-X5 

3  Piscium 

6.4 

3.84 

22.6 

-  0  2X.O 

»5    340.6 

-XX     1.4 

-1.0610 

0.5586 

0.2471 

-20 

-90 

K  Piscium 

47 

373 

22.7 

+  0  42.5 

15  25.9 

+  0  19.4 

+0.7830 

0.5549 

0.2454 

490 

+  2 

9  Piscium 

6.6 

374 

22.8 

0  34-4 

15  34.5 

+  0  27.7 

40.9530 

0.5549 

0.2454 

490 

+X3 

16  Piscium 

5.8 

3.68 

22.6 

X  32.9 

X9  42.0 

+  4  26.8 

+0.9909 

0.5539 

0.2440 

490 

+16 

19  Piscium 

4.9 

+364 

+22.2 

+  a  56.0 

M    0  X3.0 

+  8  48.5 

+0.7037 

0.5530 

40.2420 

490 

-  2 

36  Piscium 

6.3 

3-53 

20.9 

7  411 

13  54.5 

-  X  57.9 

-0.8244 

0.5510 

0.2332 

-  5 

-82 

d  Piscium 

53 

3.51 

20.9 

7  38.1 

15  44.5 

-  0  X1.6 

+0.3481 

0.5508 

0.2317 

421 

-58 

45  Piscium 

6.9 

349 

20.9 

7    8.3 

x8     3.6 

+  2    2.8 

40.6900 

0.5506 

0.2298 

490 

-   X 

75  Piscium 

6.0 

3.36 

18.5 

12  25.2 

27  X2  38.9 

-  3  59.6 

-o,593X 

0.5505 

0.2x02 

+  8 

-72 

n  Piscium 

37 

+3.28 

+17.0 

+14  49.8 

23  57.0 

+  6  55.4 

-0.7845 

0.55x2 

+0.1953 

-  3 

-75 

loz  Piscium 

6.3 

3.26 

16.9 

14    9.0 

»8    X  54.0 

+  8  48.5 

40.2961 

0.5514 

0.1925 

+57 

-18 

104  Piscium 

7.5 

325 

x6.8 

X3  467 

3  28.5 

4XO  X9.9 

40.9831 

0.55x6 

O.X902 

490 

+21 

Z05  Piscium 

6.3 

3.26 

16. 1 

15  53-9 

3  39  0 

+XO  30.0 

-X.1783 

0.55x6 

0.1899 

-33 

-74 

4  Arietis 

57 

3.23 

157 

x6  27.4 

7  29.4 

-  9  47  5 

-X.0423 

0.5521 

0.184 1 

-22 

-74 

1  Arietis 

57 

.1-3.20 

+15.0 

+X7  X9.7 

"  37.3 

-  5  48.0 

-1.2028 

0.5526 

40.1777 

-36 

-73 

26  Arietis 

6.0 

3.10 

129 

X9  24.6 

89    2  32.8 

+  8  36.7 

-0.9222 

0.5546 

0.1523 

-X4 

-71 

B.  A.  C.  78a 

7.0 

3.07 

X3.I 

x8  26.3 

3  53.x 

+  9  54  2 

+0.3008 

0.5553 

0.1498 

458 

-X3 

ft  Arietis 

6.0 

3.06 

12.  X 

19  35.1 

7  47.3 

-xo  X9.6 

-0.3340 

0.5554 

0.1426 

421 

-47  1 

47  Arietis 

6.0 

3.01 

ZX.2 

20  x6.o 

X4  46.3 

-  3  35.x 

-0.1052 

0.5563 

0.1293 

+34 

-33 

B.  A.  C.  920 

7.0 

+3.01 

+XO.9 

+2X    13. 1 

X5    7.4 

-  3  X4  7 

-1.0669 

0.5564 

+O.X286 

-25 

-69 

e  Arietis 

4.6 

301 

10.9 

20  56.4 

15  16.5 

-  3    5  9 

-0.7518 

0.5564 

0.1283 

-  3 

-69 

C  Arietis 

4.8 

2.94 

X0.2 

20  40.4 

22  14.8 

+  3  37-9 

+0.3766 

0.5573 

O.XI45 

+63 

-  6 

1    Ti  Ai'ietis 

50 

2.92 

9.8 

20  47.1 

SO    X     2.8 

+  6  20.1 

40.5702 

0.5576 

0.1088 

480 

+  6 

Ti  Arietis 

5.3 

2.91 

97 

20  23.0 

I  43  9 

+  6  59.8 

41.0723 

0.5577 

+O.XO74 

+90 

+38 

!  65  Arietis 

6.0 

+2.92 

+  9.8 

+20  26.9 

2  28.4 

+  7  427 

41.0833 

0.5578 

+0.1059 

490 

+39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  Comjumctiom  w  R.  A. 

Timiting 

ParaUelb. 

Red'ns  from 

Name. 

Mftg 

i899.a 

Apparent 
Declination. 

Washington 
Moaa  Tims. 

Hour  Angle 
H 

Y 

JT* 

y     . 

N. 

I 

^a 

4a 

8 

m 

• 

d     b     m 

h     m 

• 

• 

1 

• 

B.  A,  C.  1055 

6.8 

+2.93 

+  9.3 

421  -41.2 

80    2  31  0 

+  7  45.2 

-0.2308 !  0.5578 

+0.1058 

+27 

-37* 

66  Arietis 

6.0 ,     2.92 

8.8 

22    27.5 

4  130 

+  9  23.7 

-0.8759  0.5579 

O.IO16 

-11 

-4A 

9  Tauri 

7.0 

2.89 

8.2 

22    52.7 

7  58.9 

-xo  58.3 

-0.9558  i  0.5583 

0.0944 

-17 

-^ 

B.  A.  C.  1170 

6.3 

2.85 

7-5 

23     6.8 

13     0.2 

-  6    7.6 

-0.7607 

0.5586 

0.0838 

-  4 

-^ 

26  Tauri 

7.0 

2.85 

7.3 

23  33  0 

X3  15  7 

-  5  52.5 

-1.2064 

0.5587 

0.0832 

-42  1-66  1 

B.  A.  C.  1189 

6.0 

+2.82 

+  7.8 

+21  56.4 

13  43  0 

-  5  26.2 

^.5536 '  0.5587 

+0.0822 

+78 

+  7 

32  Tauri 

6.0 

2.80 

7-3 

22  II. 3 

x6  46.7 

-  2  28.9 

+0.5295  i  0.5589 

0.0757 

+76 

+  7 

33  Tauri 

6.3 

2.80 

71 

22  53.0 

i6  515 

-  2  24.3 

-0.2108  0.5589 

0.0755 

+28 

-33 

B.  A.  C.  1238 

6.3 

2.80 

6.9 

22  55.1 

'     x8  34.3 

-  0  45.0 

-0.1209  0.5589 

0.0718 

+33 

-28 

36  Tauri 

6.0 

2.80 

6.4 

23  49-8 

20    3.8 

+  0  41.3 

-0.9941  0.5589 

0.0686 

-21 

-66 

A'  Tauri 

4.6 

+2.77 

+  7.0 

+21  48.5 

20  14.5 

+  0  5X.6 

+1.1887,0.5589 

+0.0682 

+90 

+52 

B.  A.  C.  X347 

7-3 

2.74 

5-2 

24  103 

«1     4  30  3 

+  8  50.0 

-0.8656  0.5590 

0.0501 

-XI 

-66 

62  Tauri 

6.0 

2.73 

5.2 

24     40 

4  437 

+  9     30 

-0.7409  0.5590 

0.0496 

-  3 

-66 

v»  Tauri 

4-7 

2.70 

5.5 

22  35  2 

5  46.4 

+XO     34 

+0.9068  0.5590 

0.0473 

+90 

+31 

ti«  Tauri 

6.4 

2.69 

5.4 

22  46.2 

6  12.6 

4x0  28.8 

40.7288  j  0.5590 

0.0463 

+90 

+20 

r  Tauri 

4-2 

+2.64 

+  4-5 

+22  45.9 

X2  49.5 

.7    8.2 

+0.9957  0.5586 

+0.0317 

+90 

+39 

95  Tauri 

6.3 

2.65 

4.0 

23  53  9 

13  14-3 

-  6  44.2 

+0.2188 '  0.5586 

0.0308 

+27 

-30 

B.  A.  C.  1463 

6.3 

2.64 

4.1 

23  26.6 

X4  20.6 

-  5  403 

+0.3062  0.5585 

0.0283 

+59 

-  I 

99  Tauri 

6.0 

2.6x 

3.3 

23  47-5 

19  42.4 

-  0  29.7 

+0.0496  0.5579 

0.0164 

+43 

-13 

k  Tauri 

6.0 

42.60 

+  3.3 

+24  53.7 

19  50.2 

-  0  22.1 

-X.X459  0.5579 

+0.0162 

-36 

-65 

AUGUST. 

1 

103  Tauri 

6.0 

+2.56 

+  2.6 

+24    7.9 

1    0  169 

+  3  55.3 

-0.2687 '  0.5574 

+0.0063 

+24 

-30 

12  X  Tauri. 

6.0 

2.46 

I.I 

23  58.3 

12  31.0 

-  8  X5.8 

-0.1825  0.5550 

-0.0205 

+29 

-26 

B.  A.  C.  1801 

6.0 

+2.42 

+  0.8 

+23    9.4 

16    4.9 

-  4  49.3 

+0.6218 '  0.5542 

-0.0284 

+87 

+16 

132  Tauri 

5-3 

2.42 

+  0.2 

24  32.0 

18  37-4 

-  2  21.9 

-0.9622 

0.5536 

0.0336 

-19 

-65 

140  Tauri 

7.0 

2-35 

-  0.1 

22  53  6 

23  51  4 

+  2  41.4 

+0.6294 

0.5521 

0.0446 

+88 

+15 

141  Tauri 

6.7 

2.34 

0.0 

22  23.9 

%    0  25.5 

+  3  143 

+1.1469 

0.5520 

0.0458 

+90 

+50 

I  Geminorum 

50 

2.35 

0.4 

23  16.1 

I  30.8 

+  4  173 

+0.14x2 

0.5516 

0.0481 

+48 

-XI 

2  Geminorum 

7.2 

+2.35 

-  0.6 

+23  38.9 

2  16.7 

+  5     1.7 

-0.3117 

0.5514 

-0.0497 

+22 

-37 

3  Geminorum 

6.3 

2.33 

0.7 

23     78 

4    47 

+  6  46.1 

+0.1638 

0.5508 

0.0534 

+50 

-xo 

4  Geminorum 

74 

2.33 

0.7 

23     0.8 

4  26.1 

+  7     6.7 

+0.2710 

0.5507 

0.0541 

+56 

-  5 

6  Geminorum 

6.7 

2.32 

0.8 

22  55.9 

5  16. 1 

+  7  551 

+0.3165 

0.5504 

0.0558 

+59 

-  3 

V  Geminorum 

3-5 

2.30 

0.8 

22  32.1 

6  27.2 

+  9     3.8 

+0.6833 

0.5501 

0.0582 

+90 

+X7 

8  Geminorum 

6.5 

+2.33 

-  1.2 

+24     0.1 

7    4-8 

+  9  40.2 

-0.9638 

0.5499 

-0.0595 

-19 

-66 

9  Geminorum 

6.3 

2.32 

1.2 

23  46.5 

7  23.3 

+  9  58  0 

-0.7324 

0.5497 

0.0602 

-  3 

-66 

10  Geminorum 

7.0 

2.31 

1-3 

23  38.4 

8  16.7 

+10  49.6 

-0.6394 

0.5495 

0.0623 

+   3 

-61 

XI  Geminorum 

7.3 

2.31 

1.3 

23  30.5 

8  28.3 

+11     0.8 

-0.5074 

0.5494 

0.0623 

+  11 

-51 

12  Geminorum 

7.5 

2.29 

I.O 

23  18.9 

8  30.1 

+11     2.6 

-0.2967 

0.5494 

0.0624 

+23 

-37 

H  Geminorum 

3.2 

+2.28 

-  1-3 

+22  33.9 

10  10.0 

+XX  20.9 

+0.4215 

0.5488 

-0.0658 

+67 

+  2 

d  Geminorum 

6.0 

2.18 

2.7 

21  52.8 

23  30.0 

+  1  32.7 

+0.1260 

0.5438 

0.0917 

+47 

-17 

C  Geminorum 

4.0 

2.13 

32 

20  43.0 

»    5  27.7 

+  7  18.7 

+0.8296 

0.5413 

0.1026 

+90 

+21 

56  Geminorum 

57 

2.08 

41 

20  38.0 

14     0.2 

-  8  25.2 

-0.0175 

0.5381 

O.I  176 

+39 

-27 

61  Geminorum 

6.0 

2.07 

4-3 

20  27.5 

16  24.9 

-6     5.2 

-0.1121 

0.5366 

0.12 16 

+33  1  -33 

g  Geminorum 

5  3 

+2.00 

-  41 

+18  45.3 

4     X  48.9 

+  3     II 

+0.5596 

0.5324 

-0.1367 

+78    +  I 

B.  A.  C.  2658 

7.2 

1.97 

5-7 

18  31.3 

9     1.8 

+XO     0.6 

-0.2060 

0.5292 

O.X474 

+28 

-41 

3  Cancri 

60 

+1.96 

5.6 

17  35  0 
NEW 

9     5.9 
MOON. 

+  XO     4.6 

+0.8238 

0.5291 

-O.X475 

+90 

+15 

X4  Sextantis 

6.6    +1.79 1 

-10.7 

+  6    6.1 

7     3  21.2 

+  2   24.3 

+1.3399 

0.5054 

-0.2 120 

+90 

+51 

x6  Sextantis    • 

6.9 

i.8o 

10.7 

6  39  8 

4  41  3 

+  3  42.1 

+0.4316 

0.5052 

0.2127 

+66 

-15 

Mercury 

6  i8.2 

10  48.0 

+  9  38.6 

-0.4779 

0.5167 

O.213I 

+13 

-67 

34  Sextantis 

6.7 

1.83 

11.9 

4     6.4 

23     30 

-  2  26.6 

-0.7054 

0.5027 

0.2196 

+  2 

-86 

36  Sextantis 

6.6 ;    1.83 

12. 1 

3     09 

8    0  27.x 

-  I     4.8 

+0.1977 

0.5026 

0.2199 

+51 

-29 

55  Leonis 

6.2!  +1.85 

-12.6 

+  I  X6.3 

6  x6.2 

+  4  34-7 

+0.8485 

0.5024 

-0.22x0 

+90 

+  5! 

0CCULTATI0N8,  X899. 


443 


!                 ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Turn  STAm*8 

At  Conjum ctiom  n  R.  A. 

Limiting 
Parallels. 

Red'na  from 

Name. 

Mag. 

J899.OL 

Daclmadon. 

Washington 
Mean  Time, 

Hour  Angle 
H 

Y 

JT* 

y 

N. 

S. 

A« 

A3 

s 

• 

• 

d    h     m 

h     m 

• 

• 

57  Leonis 

6.9 

+1.85 

-X2.7 

+  0  58.x 

8    6  32.3 

+  4  50.4 

+1.X256 

0.5024 

-0.2211 

+90 

+25 

/«Lconis 

5.4 

1.86 

12.9 

0  32.4 

xo  38.5 

+  8  49.8 

+0.6921 

0.5024 

0.2221 

+90 

-  3 

/^Leonis 

5-7 

1.89 

13  I 

+  0  28.6 

x6  14.0 

-  9  43  9 

-0.4785 

0.5026 

0.2219 

+14 

-69 

^  Leonis 

5.3 

193 

13.8 

-   2   27.0 

»    I  20.2 

-  0  52.9 

+0.7375 

0.5034 

0.2216 

+84 

-  1 

B.A.C.4006 

6.1 

2.00 

14.6 

446.6 

12  39-4 

+10     7.5 

+0.8028 

0.5053 

0.2196 

+8S, 

+  4 

^  Virginis 

5.7 

+2.18 

-15.6 

-  8  540 

II  33.6 

+  8  22.7 

+0.3915 

0.5123 

-0.2102 

+61 

-20 

75  Virgjnw 

6.0 

2.55 

16.5 

14  50.9 

11  17  46.9 

-10  17.9 

+0.8384 

0.5276 

0.1857 

+75 

+  7 

83  Virginia 

6.0 

2.64 

16.5 

15  406 

23  29.9 

-  4  45.4 

+0.6853 

0.5312 

0.1793 

+74 

-  2 

85  Virginis 

6.5 

2.64 

X6.4 

15  159 

1%    0     2.1 

-  4  14.3 

+0x468 

0.5315 

0.1787 

+41 

-31 

B.  A.  C.  4722 

5-8 

2.86 

16.1 

17  44.0 

14  18.2 

+  9  34  4 

+0.3736 

0.5412 

0.1603 

+52 

-19 

B.  A.  C.  4923 

73 

+3.26 

-16. 1 

-20  57.7 

13    9  28.7 

+  4    6.4 

+1.0102 

0.5554 

-0.1297 

+69 

+21 

B.  A.  C.  5254 

5.8 

3.68 

12.2 

23  40.8 

14    9  53-8 

+  3  39  I 

+X.2570 

0-5735 

0.0808 

+66 

+52 

S  Scorpii 

2.6 

3.70 

11.3 

22  20.2 

12  35  6 

+  6  14.9 

-0.3520 

0.5754 

0.0747 

+  3 

-62 

19  Scorpii 

5.1 

3.87 

10.2 

23  55.8 

20  56.4 

-  9  43-2 

+07558 

0.5809 

0.0552 

+66 

+  4 

pOph'mchiiS.siaf) 

50 

3.89 

9.5 

23  X3.0 

22  58.2 

-  7  45.9 

-0,0883 

0.5821 

0.0503 

+14 

-45 

15  Ophiuchi 

7.3 

+4.02 

-  7-9 

-22  59.9 

16    6  52.3 

-  0  10.3 

-0.6332 

0.5868 

-0.0307 

-17 

-90 

18  Ophiuchi 

6.7 

4.09 

7.9 

24  27.9 

8  36.1 

+  X  29.4 

+0.8258 

0.5879 

0.0263 

+66 

+  9; 

22  Ophiuchi 

6.7 

4.09 

71 

23  20.9 

10  44.6 

+  3  33.2 

-0.3717 

05889 

0.0209 

+38 

-18  i 

24  Ophiuchi 

5-9 

4.09 

6.8 

22  59  5 

II  31.5 

+  4  18.2 

-0.7530 

0.5892 

0.0188 

-25 

-90  i 

B.  A.  C.  5709 

6.3 

4.16 

71 

24  56.4 

12  44.8 

+  5  28.6 

+1.2224 

05898 

0.0157 

+65 

+47  j 

26  Ophiuchi 

6.1 

+4.16 

-  7.1 

-24  50.2 

12  49.4 

+  5  33.0 

+X.1153 

0.5899 

-0.0155 

+65 

+32 

39  Ophiuchi(  SMat ) 

'5-5 

425 

5-2 

?4  10.7 

19  53-4 

-XX  396 

+0.3952 

0.5930 

+0.0031 

+38 

-17 

B.  A.  C.  5831 

6.9 

4.25 

5.1 

23  57  8 

19  55-7 

-II  37.4 

+0.1757 

0.5931 

0.0032 

+24 

-29 

B.  A.  C.  5846 

6.8 

429 

5.0 

24  48.3 

21  19.3 

-xo  17.2 

+X.0404 

0.5936 

0.0068 

+65 

+25 

$  Ophiuchi 

33 

4.30 

50 

24  54.0 

2X    26.6 

-10   X0.2 

+X.1378 

0.5937 

0.0072 

+65 

+35 

B.  A.  C.  5868 

7.0 

+4-33 

-48 

-24    9.2 

22   40.1 

-  8  59.6 

+03869 

0.5941 

+0.0105 

+38 

-x8 

^  Ophiuchi 

4.4 

4.29 

4.4 

24    5.0 

23   lO.O 

-  8  30.9 

+0.3222 

0.5943 

0.0119 

+34 

-2X 

^  Ophiuchi 

5.2 

432 

3.7 

23  53  I 

16     I     8.5 

-  6  37.1 

+0.1491 

0.5950 

0.0171 

+24 

-31 

B.  A.  C.  6066 

7-3 

4-45 

0.7 

23  55.5 

XX      8.2 

*  2  58.3 

+0.4930 

0.5978 

0.0441 

+48 

-X2 

4  Sagittarii 

54 

4.46 

0.4 

23  48.4 

12    XO.3 

+  3  58.2 

+0.4207 

0.5981 

0.0469 

+43 

-x6 

5  Sagittarii 

7.0 

+4.48 

-  0.5 

-24  16.6 

X2    19.D 

+  4    6.5 

+0.9007 

0.5981 

+0.0473 

+66 

+14 

7  Sagittarii 

5.9 

4-49 

-  0.2 

24  16.9 

13   20.8 

+  5     5-8 

+0.9555 

0.5982 

0.0501 

+66 

+i8 

Piazzi  I7»»,  330 

5.3 

4.46 

+  0.2 

23    8.4 

13   401 

+  5  24.3 

-0.1785 

0.5983 

0.0509 

+  9 

-51 

9  Sagittarii 

6.0 

450 

-  0.1 

24  21.8 

13   44.4 

+  5  28.5 

+10574 

0.5983 

0.0511 

+66 

+28 

PUzzi  17^,  334 

5-3 

4.45 

+  0.3 

22  50.4 

13  47  3 

+  5  31  3 

-0.4756 

0.5984 

0.0514 

-  6 

-72 

B.  A.C.6161 

5-7 

+4.51 

•1-  0.9 

-23  43-3 

x6  47.1 

+  8  23.8 

+05788 

0.5986 

+0.0593 

+55 

-  7 

B.A.C.6336 

6.2 

4-55 

4-3 

21    28.8 

1»    2  55.7 

-  5  52.3 

-0.9284 

0.5996 

0.0865 

-30 

-90 

B.A.C.6343 

6.3 

4.62 

4.0 

23  35  4 

3     7.5 

-  5  41.0 

+1.1986 

0.5996 

0.0870 

+66 

+41  1 

B.  A.  C.  6347 

6.0 

4-54 

4-5 

21     8.1 

3  190 

-  5  30.0 

-1.2408 

0.5996 

00875 

-57 

-90 

28  Sagittarii 

5.6 

4.62 

5.0 

22  29.8 

6    9.9 

-  2  46.0 

+0.3813 

0.5996 

0.0949 

+45 

-18 

30  Sagittarii 

6.6 

•1-4.62 

+  5.6 

-22  x6.6 

7  54  4 

-  1     5  7 

+0.3303 

0.5995 

+0.0995 

+42 

-2X 

31  Sagittarii 

7.0 

462 

5.7 

22     2.3 

8  24.5 

-  0  36.8 

+0.1431 

0.5995 

0.1008 

+31 

-31 

33  Sagittarii 

6.0 

4.61 

6.1 

21  28.9 

9    8.4 

+  0    53 

-0.3375 

0.5993 

0.1026 

+  6 

-61 

v*  Sagittarii 

5.0 

4.65 

5-7 

22  52.1 

9  X0.8 

+  0    7.6 

+1.0480 

0.5993 

0.1028 

+67 

+25 

1/B  Sagittarii 

5.1 

4.66 

5-9 

22  47-7 

9  32.7 

+  0  28.7 

+1.0x38 

0.5993 

0.1037 

+67 

+22 

f  Sagittarii 

5.7 

+4.60 

+  6.7 

-20  47.2 

XO  26.3 

•I-  z  20.x 

-0.8937 

0.5993 

+0.1060 

-26 

-90 

P  Sagittarii 

35 

4.62 

6.6 

2X    14.3 

10  35.0 

+  X  28.4 

-0.4294 

0.5993 

0.1064 

+  1 

-67 

0  Sagittarii 

3.8 

4.66 

71 

2X    53.3 

13  156 

+  4     2.6 

+0.5107 

0.5990 

0.1131 

--54 

-11 

IT  Sagittarii 

31 

4.65 

7.9 

21    10.9 

15  14  5 

+  5  56.6 

+0.0389 

0.5987 

0.1182 

+27 

-37 

B.  A.  C.  6707 

6.4 

4.64 

IZ.2 

19    4-3 

18     I  38.4 

-8     4.4 

-0.6892 

0.5968 

0.1433 

-  9 

-90 

B.  A.  C.  6710 

5.8 

+4.62 

+11.4 

-18  27.2 

I  53-6 

-  7  49  9 

-X.2652 

0.5967 

+0.1438 

-55 

-90 

/  Sagittarii 

5-2 

4.69 

12.0 

20    0.0 

5  30  9 

-  4  21.3 

+0.8000 

05957 

0.1521 

+70 

+  6 

.  57  Sagittarii 

6.1 

4.68 

12.7 

19  17-9 

7  48.7 

-  2     8.9 

+0.4616 

0.5950 

0.1572 

+55 

-14 

j    Ti  Capricomi 

7.0 

4.63 

17.7 

15  29.5 

19    I  47  2 

-  8  52.9 

-0.X196 

0.5887 

0.1931 

+26 

-46 

Tg  Capricomi 

5.6 

463 

17.9 

X5  18.3 

2  33  8 

-  8    8.1 

-0.1535 

0.5885 

0.1950 

+25 

-48 

8  AquarH 

1 

6.8 

+4.60 

•1-19.8 

-13  26.4 

10  56.1 

-  0     5-2 

-0.2909 

0.5850 

+0.2083 

+19 

-57 

444 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Thb  Star's 

At  Conjunctiom  in  R  A 

Litnitinj; 
Parallels. 

Red'ns  from 

Name. 

Mag. 

.      1899.*: 

Apparent 
DeclinatiozL 

Washini^on 
Mean  Time. 

Honr  Angle 
H 

Y 

JT* 

y 

N. 

S. 

Aa 

^6 

s 

M 

• 

d     b     m 

h     m 

• 

• 

9  Aquarii 

6.8 

+4.61 

■f  19.9 

-13  55-2 

19  IZ   25.6 

+  0  23.2 

+0.2806 

0.5849 

+0.2092 

+50 

-24 

V  Aquarii 

47 

4-56 

20.7 

II  46.5 

14  53  9 

+  3  43-5 

-1.0828 

0.5834 

0.2141 

-27 

-90 

19  Aquarii 

52 

4-53 

21.8 

10  10.3 

21  20.4 

+  9  55-4 

-1-2414 

0.5807 

0.2226 

-42 

-^ 

B.A.C.7562 

5-5 

4.50 

23-4 

9  297 

ao    5  3Z.7 

-  6  IZ.6 

-0.0420 

05774 

0.2317 

+35 

-42 

f '  Capricorni 

55 

4.50 

234 

9  32.4 

5  33  9 

-  6    95 

+0.0109  1 0.5774 

0.2318 

+38 

-39 

^  Capricorni 

6.4 

+450 

^23.5 

-  9  44  I 

6     5.5 

-  5  39-1 

+0.3245 . 0.5771 

+0.2323 

+56 

-22 

30  Aquarii 

5.8 

445 

245 

7    0.2 

13  156 

+  z  15.Z 

-0.6570 

0.5744 

0.2386 

+  3 

-85 

B.  A.  C.  7704 

7-3 

4-44 

247 

6  18.9 

15     7-9 

+  3     3  3 

-0.8819 

0.5737 

0.2399 

-ZO 

-^ 

B.  A.  C.  7717 

6.9 

4-47 

24.8 

8     i.o 

15  52.9 

+  3  46.6 

+0.9608 

0.5734 

0.2405 
0.2426 

+«2  1  +Z4  1 

44  Aquarii 

6.4 

4.42 

25.1 

5  53-1 

19    7-8 

+  6  54.4 

-0.3391 

0.5722 

+2Z 

-59 

51  Aquarii 

5.8 

+4.41 

+25.4 

-  5  20.5 

22    7.0 

+  9  47-0 

-0.1437 

0.5712 

+0.2442 

+3X 

-47 

K  Aquarii 

5-2 

4.38 

25.8 

4  44.5 

»1    3  58.0 

-  8  34.6 

-10.706  z 

0.5693 

0.2467 

+«5 

-  2 

Lalande  44337 

6.3 

437 

26.1 

4     4-3 

5  16.3 

-  7  19  2 

+0.3713 

0.5688 

0.2471 

+61 

-20 

3  Piscium 

6.4 

431 

26.4 

-  0  20.9 

13  51-2 

+  0  57-3 

-1.1530 

0.5664 

0.2487 

-28 

-90 

K  Piscium 

47 

4.27 

26.7 

+  0  42.6 

%%    1  Z8.4 

+ZZ  59.9 

+0.6493 

0.5639 

0.2476 

+«4   -5| 

9  Piscium 

6.6 

+4.27 

-f26.8 

+  0  34-5 

z  26.7 

-zz  52.1 

+0.8169 '  0.5639 

+0.2475 

+90 

+  5 

16  Piscium 

5.8 

4.24 

26.8 

I  32.9 

5  27.3 

-  7  59  9 

+0.8466 

0.5631 

0.2463 

+90 

+  7 

19  Piscium 

4-9 

4.22 

26.6 

2  56.0 

9  50.4 

-  3  46.1 

+0-5547 

0.5624 

0.2445 

+75 

-10 

36  Piscium 

6.3 

4.16 

257 

7  41-2 

23     6.8 

+  9    2.3 

-0.9740 

0.5610 

0.2360 

-15 

-84 

d  Piscium 

5.3 

4-15 

257 

7  38.2 

«3    0  53.3 

+ZO  45.Z 

-0.5071 

0.5609 

0.2345 

+X3 

-^ 

45  Piscium 

6.9 

+4.14 

+25-7 

+  7    8.4 

3     8.0 

-IX    4.9 

+0.5129 

0.5608 

+0.2327 

+72 

-II 

75  Piscium 

6.0 

4.08 

234 

12  25.3 

21     7-5 

+  6  Z6.7 

-0.7737 

0.5606 

0.2130 

-  3 

-70 

n  Piscium 

3-7 

4.04 

21-9 

14  49.9 

24    8     36 

-  7  10.2 

-0.9759 

O.56IZ 

0.1979 

-16 

-75 

loi  Piscium 

6-3 

4.02 

21.7 

14    9.1 

9  56.9 

-  5  20.9 

+0.0897 

O.56Z4 

0.1951 

+45 

-29 

104  Piscium 

7.5 

4.02 

21.6 

13  467 

XI  28.5 

-  3  52.4 

+0.7653 

0.5614 

0.1927 

+90 

+  8 

4  Arietis 

5.7 

•1-4.02 

-(-20.5 

•n6  27.5 

Z5  22.0 

-  0    7.2 

-Z.2327 

0.5616 

+0.1866 

-39 

-74 

26  Arietis 

6.0 

3.94 

17.3 

19  24.7 

25    9  52.2 

-  6  16.3 

-1.1248 

0.5625 

0.1540 

-30 

-71 

B.A.C.782 

7.0 

3.91 

17-4 

18  26.4 

zz  10.4 

-  5    0.8 

•»o.o8o3 

0.5630 

0.1516 

+44 

-25 

fi  Arietis 

6.0 

391 

16.3 

19  35-1 

X4  58.3 

-  z  20.9 

-05473 

0.5632 

0.1443 

+  9 

-6z 

47  Arietis 

6.0 

3.88 

15.1 

20  16. 1 

2Z  46.9 

+  5  13.2 

-0.3229 

0.5636 

0.1308 

+22 

-45 

B.  A.  C.  920 

7.0 

+389 

+14.8 

+21  13.2 

22    7.5 

+  5  33.0 

-Z.2723 

0.5636 

+0.1301 

-50 

-69 

e  Arietis 

4.6 

387 

14.8 

20  56.4 

22  Z6.4 

+  5  4x7 

-0.9614 

0.5636 

0.Z298 

-17 

-^ 

C  Arietis 

4-8 

381 

13.8 

20  40.4 

26    5     50 

-xz  444 

+0.1521 

0.5638 

O.ZZ57 

+49 

-X7 

Ti  Arietis 

50 

379 

133 

20  47.2 

7  49  3 

-  9    5.9 

+0.3433 

0.5638 

O.ZIOO 

+61 

-  6 

Tg  Arietis 

53 

3.78 

13.4 

20  23.1 

8  29.6 

-  8  26.9 

+0.8396 

0.5639 

0.1085 

+90 

+2Z 

65  Arietis 

6.0 

+377 

+13.3 

-1-20  26.9 

9  13.2 

-  7  45-0 

+0.8508 

0.5638 

+0.Z070 

+90 

+22 

B.  A.  C.  1055 

6.8 

380 

12.9 

21  41.3 

9  15  6 

-  7  427 

-0.4482 

0.5638 

0.Z069 

+15 

-51 

66  Arietis 

6.0 

3.80 

Z2.2 

22  27.6 

10  55-5 

-  6    6.3 

-Z.3858 

0.5638 

0.1034 

-28 

-68 

9  Tauri 

7.0 

3-79 

II.4 

22  52.8 

14  36.9 

-  2  32.8 

-Z.1650 

0.5638 

0.0954 

-37!-67| 

B.  A.  C.  1 170 

6.3 

3-75 

10.5 

23     6.8 

19  32.7 

+  2  12.4 

-0.9716 

0.5637 

0.0847 

-20 

-67 

B.  A.  C.  1189 

6.0 

+371 

+10.8 

+21  56.5 

20  Z4.7 

^  2  52.9 

+0.3290 

0.5637 

+0.0832 

+60 

-  5 

32  Tauri 

6.0 

3.69 

10.2 

22  11.4 

23  15-2 

+  5  470 

+0.3058 

0.5635 

0.0765 

+58 

-  6 

33  Tauri 

6.3 

371 

99 

22  53-1 

23  199 

+  5  51-5 

-0.4257 

0.5635 

0.0763 

+15 

-46 

B.  A.  C.  1238 

6.3 

369 

9.6 

22  55.2 

27    X     0.9 

+  7  29.Z 

-0.3377 

0.5633 

0.0726 

+20 

-40 

36  Tauri 

6.0 

3-70 

9.0 

23  49.8 

2  29.  z 

4.  8  541 

-1.2019 

0.5632 

0.0694 

-42 

-66 

Ai  Tauri 

4-6 

+3.65 

+  9-7 

-f2i  48.5 

2  39  6 

+  9    4-2 

+0.9603 

0.5632 

+0.0690 

+90 

+33 

B.  A.  C.  1347 

7-3 

3-63 

7-5 

24  10.4 

zo  48.1 

-  7     4-5 

-1.0730 

0.5625 

0.0508 

-28 

-«6 

62  Tauri 

6.0 

3.63 

7.4 

24    4.1 

zz     X.4 

-  6  51.8 

-0.9493 

0.5624 

0.0503 

-18 

-66 

iM  Tauri 

4-7 

3-59 

7-8 

22  35  2 

X2      3.2 

-  5  52.2 

+0.6843 

0.5623 

0.0480 

+90 

+18 

ti«  Tauri 

6.0 

3.58 

7.6 

22  46.2 

X2   29.0 

-  5  27.4 

+0.5081 

0.5622 

0.0470 

+74 

+  9 

T  Tauri 

4.5 

+3-51 

+  6.4 

+22  45.9 

19      1.4 

+  0  5Z.2 

+0.776Z 

O.56Z2 

+0.0324 

+90 

+25 

95  Tauri 

6.3 

353 

5-8 

23  53  9 

19   25.7 

+  I  147 

-0.4284 

0.5612 

0.0315 

+15 

-42 

B.  A.  C.  1463 

6.3 

351 

5.8 

23  26.7 

20   31.4 

+  2  Z7.9 

+0.0932 

0.5609 

0.0290 

+45    -12 

99  Tauri 

6.0 

3.46 

4.8 

23  47-5 

28    z  50.0 

+  7  25.4 

-0.1586 

0.5599 

0.0Z7Z 

+30  i  -25 

X03  Tauri 

6.0 

342        3.9 

24    8.0 

6  22.  z 

•fzz  48.0 

-0.4720 

0.5589 

40.0070 

+13 

-43 

Z2Z  Tauri 

6.0 

+3.29  1  +  1.9 

+23  58.4 

18  31.5 

-  0  28.0 

-0.3784 

0.5557 

-O.OZ96 

+x8 

-38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST.                                                                                      1 

Thb  Star's 

At  Conjunctiom  in  R.  A 

Limiting  1 
Parallels.  | 

Red'na  from 

Name. 

Mag. 

i899.a 

Apparent 
DecIinatioiL 

Washington 
Mean  Time. 

Honr  Angle 
H 

Y 

JT* 

y 

N. 

S. 

Cka 

^ 

8 

• 

•       » 

d     h     m 

h     m 

0 

• 

B.  A.  C.  i8ox 

6.0 

+324 

+  Z.5 

+23     9.4 

28  22     4-3 

+  2  57.5 

+0.4249 

0.5546 

-0.0272 

+68 

+  6 

132  Tauri 

5.3 

3.23 

0.6 

24  32.0 

*9    0  36.3 

+  5  24.3 

-1.1488 

0.5529 

0.0326 

-36 

-65 

140  Tauri 

7.0 

3.14 

0.3 

22  53  6 

5  49-3 

+10  26.7 

+0.4388 

0.5519 

0.0436 

+69 

+  5 

141  Tauri 

6.7 

3.12 

+  0.4 

22  23.9 

6  23.3 

+10  59  4 

+0.9554 

0.5517 

0.0447 

+90 

+35 

z  Geminorum 

5«o 

3.13 

-  0.2 

23  16. 1 

7  28.4 

-IX  57.7 

-0.0451 

0.5514 

0.0470 

+37 

-21 

2  Geminorum 

7.2 

+313 

-  0.3 

+23  38.9 

8  14.2 

-II  134 

-0.4955 

O.55IX 

-0.0486 

+11 

-49 

3  Geminorum 

6.3 

3.10 

0.5 

23    7-8 

10    2.1 

-  9  29.2 

-0.0202 

0.5504 

0.0523 

+38 

-21 

4  Geminorum 

7.4 

3.IO 

0.5 

23    0.8 

10  23  3 

-9    8.7 

+0.0877 

0.5502 

0.0530 

+45 

-15 

6  Geminorum 

6.7 

3.09 

0.6 

22  55-9 

XX  13.3 

-  8  20.4 

+0x331 

0.5500 

0.0547 

+47 

-13 

9  Geminorum 

3.5 

3.06 

0.7 

22  32.  z 

Z2  24.4 

-  7  11.7 

+0.4998 

0.5495 

0.0571 

+73 

+  7 

8  Geminorum 

6.5 

+3.10 

-   Z.2 

+24    o.z 

X3     X.9 

-  6  35-4 

-1.1408 

0.5493 

-0.0584 

-35 

-66 

9  Geminorum 

6.3 

3.09 

Z.2 

23  46.5 

X3  20.3 

-  6  17.6 

-0.9099 

0.5492 

0.0589 

-15 

-66 

10  Geminorum 

7,0 

3.07 

1.3 

23  38.4 

14  13.6 

-  5  26.2 

-0.8163 

0.5489 

0.0608 

-  8 

-66 

zz  Geminorum 

7-3 

3.07 

1.3 

23  30.5 

X4  25.3 

-  5  148 

-0.6847 

0.5488 

0.061 1 

0 

-64 

Z2  Geminorum 

7.5 

3.06 

Z.2 

23  18.9 

14  27.1 

-  5  130 

-0.4746 

0.5488 

0.0612 

+13 

-48 

H  Geminorum 

3.2 

+3.03 

-  '3 

+22  33.9 

z6    6.7 

-  3  36.9 

+0.2430 

0.5480 

-0.0645 

+54 

-  8 

14  Geminorum 

7.2 

3.00 

1.2 

21  42.0 

17  24.2 

-  2  21.8 

+1.1058 

0.5476 

0.0671 

+90 

+44 

d  Geminorum 

6.0 

2.88 

32 

21  52.7 

80    5  26.9 

+  9  170 

-0.0367 

0.5426 

0.0901 

+37 

-25 

C  Geminorum 

40 

2.80 

3-7 

20  43.0 

II  25.0 

-  8  56.5 

+0.6730 

0.5400 

0.1009 

490 

+12 

56  Geminorum 

5.7 

2.71 

4-9 

20   38.0 

19  58.3 

-  0  39.6 

-0.1609 

0.5362 

0.1157 

+30 

-35 

6z  Geminorum 

6.0 

+2.70 

-  51 

+20  27.5 

22  26.3 

+  I  407 

-0.2521 

0.5352 

-0.1198 

+25 

-40 

g  Geminorum 

53 

2.56 

5.9 

18  45  3 

31     748.5 

+10  48.1 

+0.4327 

O.53IX 

0.1347 

+67 

-  6 

B.A,C.2658 

7.2 

2.51 

6.7 

18   3Z.2 

15     2.2 

-  6  1 1.6 

-0.3205 

0.5291 

0.1454 

+22 

-48 

3  Cancri 

6.0 

2.49 

6.5 

17  35.0 

15     6.3 

-  6    7.6 

+0.7086 

0.5279 

0.X455 

+90 

+  9 

Q  Cancri 

4.8 

+2.46 

-7-3 

+17  57.0 

20  49.7 

-  0  34  7 

-0.5533 

0.5254 

-0.1534 

+  9 

-63 

SEPTEMBER. 

B.  A.  C.  2810 

7.0 

+2.41 

-  7-9 

+17  30.6 

1     3  12.0 

+  5  36.1 

-Z.0699 

0.5228 

-0.1618 

-24 

-72 

d^  Cancri 

6.0 

2.39 

8.0 

Z7  22.6 

4  45-9 

+  6    9.0 

-1.0139 

0.5226 

0.1625 

-19 

-73 

f  Leonis 

5-3 

+2.  II 

-lO.I 

+IZ  44.7 

»  14  27.3 

-  8  10.3 

-X.0549 

0.5108 

-0.1980 

-21 

-78 

h  Leonis 

5-7 

+2.10 

-9.8 

+10    9.5 

NEW 

14  28.8 
MOON, 

-  8    8.8 

-0.6975 

0.5108 

-0.1981 

+  z 

-80 

q  Virginia 

5.7 

+203 

-13.9 

-  8  53.9 

6  17     5.0 

-  8  18.5 

+0.5687 

0.5150 

-0.2095 

+73 

-9 

i  Virginis 

5.7 

+2.23 

-14.0 

-Z2    ZI.2 

T  20  13.3 

-  5  58.6 

-1.2605 

0.5272 

-0.1878 

-45 

-90 

75  Virginis 

6.0 

2.28 

14-5 

14   50.9 

23  156 

-  3     1-9 

+1.0612 

0.5288 

0.1847 

+75 

+23 

83  Virginis 

6.0 

2.34 

14-5 

15   40.5 

8    4  59.4 

+  2  31-4 

+0.9159 

0.5320 

0.1783 

+74 

+13 

85  Virginis 

65 

2.34 

14-4 

15    159 

5  31  7 

+  3     2.7 

+0.3748 

0.5322 

0.1776 

+54 

-19 

B.  A.  C.  4700 

5.6 

2.48 

137 

15  49-7 

X7  43-7 

-  9    8.5 

-Z.0889 

0.5393 

0.Z621 

-32 

-90 

B.  A.  C.  4722 

5.8 

+2.52 

-14. 1 

-Z7  44  0 

19  52.7 

-  7     3.6 

+0.6164 

0.5407 

-0.1591 

+68 

-  5 

B.  A.  C.  4923 

7.3 

2.86 

M-5 

20  57.7 

9  15  15.9 

•MI    40.9 

+1.2714 

0.5528 

0.1284 

+69 

+50 

<t  Librae 

5.0 

2.86 

Z2.Z 

19  24.8 

21  58-9 

-  5  50.0 

-1.2002 

0.5570 

0.1 162 

-49 

-90 

6  Scorpii 

2.6 

325 

ZO.O 

22  20.2 

10  18  54.1 

-  9  39.1 

-0.0975 

0.5694 

0.0737 

+16 

-45 

19  Scorpii 

5.1 

341 

9.2 

23  55  7 

11    3  27.6 

-  X  24.4 

+1.0233 

0.5740 

0.0545 

+66 

+24 

p  Ophiuchi  {Sjiar) 

50 

+3-43 

-8.5 

-23  13.0 

5  32.7 

+  0  36.1 

+0.1680 

0.5750 

-0.0497 

+29 

-30 

15  Ophiuchi 

7-3 

3.56 

6.8 

22  59.9 

13  40.4 

+  8  25.5 

-0.3869 

0.5785 

0.0305 

-  3 

-^4 

18  Ophiuchi 

6.7 

3.62 

7.0 

24  27.9 

15  32.5 

+10  13.5 

+1.0895 

0.5795 

0.0260 

+66 

+30 

;  22  Ophiuchi 

6.7 

3.63 

6.2 

23  20.9 

17  39.6 

-II  44.2 

-0.1234 

0.5804 

0.0208 

+23 

-32 

.  24  Ophiuchi 

5.9 

363 

5-9 

22  59.5 

18  28.1 

-10  57.6 

-0.5105 

0.5807 

-0.0188 

-II 

-75 

39  Ophiuchi(5.  star) 
B.  A.  C.  5831 

5.5 

+3.80 

-  4-5 

-24  10.7 

\%    3     6.0 

-  2  39  4 

+0.6499 

0.5838 

+0.0026 

+57 

-  2 

6.9 

3.80 

45 

23  57  8 

3     8.4 

-  2  37-x 

+0.4272 

0.5838 

0.0027 

+40 

-15 

B.  A.  C.  5868 

7.0 

3-87 

4.3 

24    9.Z 

5  58.3 

+  0    6.3 

+0.6398 

0.5846 

O.OIOO 

+57 

-  3 

b  Ophiuchi 

4-4 

3f4 

3.8 

24     5.0 

6  29.1 

+  0  35.9 

+0.5738 

0.5848 

O.OIII 

+51 

-  7 

^  Ophiuchi 

5.2 

3.87 

J-2 

23  53.1 

8  31.7 

+  2  33-7 

+0.3968   0.5853 

0.0163 

+39 

-17 

B.A.C.6066 

7.3 

+4.04 

-   0.7 

-23  55.5 

x8  52.3 

-zz  29.7 

+0.7385   0.5875 

+0.0425 

-1^ 

446 
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1                   ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER.                                                                                       ' 

Thb  Star's 

At  Comjuhctxom  zm  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1899.0. 

Apparent 
DecliQation. 

WashinfEton 
Mean  Time. 

Hour  Angle 
H 

Y 

jr* 

y 

N. 

S. 

Aa 

A3 

B 

V 

e          r 

d    h     m 

h     m 

• 

•| 

4  Sagittarii 

5.4 

+4.05 

-   0.5 

-23    48.5 

1%  19  56.6 

-10  27.8 

+0.6638 

0.5876 

+0.0452 

+62 

-  I 

5  Sagittarii 

7.0 

4.07 

0.6 

24    16.6 

20     5.7 

-10  19. 1 

+1.1516 

0.5877 

0.0456 

466    +37  1 

7  Sagittarii 

5.9 

4.08 

-   0.3 

24    16.9 

21      9.6 

-  9  17  7 

+1.2063   0.5879 

0.0483 

+66 

+44 

Piazzi  ly**,  330 

5.3 

405 

+   O.I 

23       8.4 

21    29.6 

-  8  58.5 

+0.0539 

0.5879 

0.0492 

+22 

-361 

Piazzi  17*",  334 

5-3 

4.04 

0.4 

22   50.4 

at  37.2 

-  8  51.1 

-0.2481 

0.5880 

0.0495 

+  6 

-541 

B.  A.C.6161 

57 

+4. 1 1 

+  0.7 

-23   43.3 

IS    0  43.4 

-  5  52.2 

+0.8205 

0.5883 

+0.0574 

+66 

+  8 

14  Sagittarii 

6.0 

4.06 

1-7 

21   44.4 

I  46.6 

-  4  51.4 

-1.1437 

0.5884 

0.0600 

-49 

-90 

B.  A.  C.  6336 

6.2 

4.18 

4.1 

21    28.8 

II  14.2 

+  4  14.0 

-0.7223 

0.5888 

0.0S37 

-17 

-90 

B.A.C.6347 

6.0 

417 

4.2 

21      8.1 

"  38.3 

+  4  37  2 

-1.0401 

0.5888 

0.0847 

-38 

-90 

28  Sagittarii 

5.6 

425 

4.6 

22   29.8 

14  35-4 

+  7  27.4 

+0.6044 

0.5887 

0.0920 

+60 

-  5 

30  Sagittarii 

6.6 

+4.26 

+  5.1 

-22    16.6 

x6  23.8 

+  9  11.6 

+0.5507 

0.5887 

+0.0970 

+58 

-  8 

31  Sagittarii 

7.0 

4.27 

5-4 

22      2.3 

16  550 

+  9  41-6 

+0.3598 

0.5886 

0.0976 

M4 

-X9 

33  Sagittarii 

6.0 

4.26 

5.8 

21    28.9 

17  40.5 

+10  25.3 

-0.1295 

0.5886 

0.0995 

+17 

-47 

i>«  Sagittarii 

5.1 

431 

5-4 

22  47-8 

18     5.6 

+10  49.5 

+1.2432 

0.5886 

0.1005 

+67 

+48 

f  Sagittarii 

5.7 

425 

6.3 

20  47.2 

19     1.4 

+XI  43.1 

-0.6962 

0.5885 

0.1027 

"14 

-90 

^  Sagittarii 

35 

+4.27 

+  6.2 

-21    14.3 

19  10. 1 

+IX  51.4 

-0.2251 

•0.5885 

+0.103 1 

+12 

-53 

0  Sagittarii 

3.8 

432 

6.6 

21    53.3 

21  56.6 

-  9  28.5 

+0.7272 

0.5883 

0.1097 

+68 

+  2 

ir  Sagittarii 

3.1 

432 

7-4 

21    10.9 

23  59.8 

-  7  30.2 

+0.244510.5881 

0.1 146 

+38 

-26 

B.  A.  C.  6707 

5-9 

437 

10.8 

19     44 

14  10  45.8 

+  2  50.9 

-0.5125 

0.5880 

0.1395 

0 

-73 

B.  A.C.6710 

5-8 

4.35 

II. I 

18  27.2 

II     1.6 

+  3     6.0 

-1.0994 

0.5880 

0.1401 

-37 

-90 

/  Sagittarii 

5.2 

+4-43 

+11.4 

-20     0.1 

14  46.3 

•1-  6  42.0 

+0.9946 

0.5857 

+0.1477 

+70 

+19 

57  Sagittarii 

6.1 

4.42 

12.2 

19  17.9 

17     8.6 

+  8  58.9 

+0.6464 

0.5851 

0.1528 

+68-3 

Ti  Capricorn! 

7.0 

4.48 

17.5 

15  29.5 

15  XI  40.6 

+  2  48.6 

+0.0211 

0.5805 

0.1882 

+33 

-38, 

Ti  Capricomi 

5.6 

4-47 

17.7 

15  18.3 

12  28.4 

+  3  24.6 

-0.0151 

0.5803 

0.1896 

+32 

-40: 

8  Aquarii 

6.8 

4.49 

19.9 

13  26.4 

21     4.0 

+XI  50.9 

-0.1743 

0.5779 

0.2033 

+25 

-49 1 

9  Aquarii 

6.8 

+4.50 

+19.9 

-13  55.2 

21  34.3 

-II  40.0 

+0.4042 

0.5779 

+0.2041 

+58  .  -18 1 

V  Aquarii 

4.7 

4.48 

21.0 

II  46.5 

16     I     7.6 

-  8  14.6 

-0.9827 

0.5768 

0.2092 

-20   -90 

19  Aquarii 

5.8 

4.48 

22.3 

10  10.3 

7  42.5 

-  I  54-3 

-I. 1579 

0.5750 

0.2179 

-33 

-90 

B.A.C.7562 

5-5 

4.50 

24.1 

9  29.7 

16     3.2 

+  6    8.0 

+0.0333 

0.5728 

0.2273 

+39 

-37. 

c*  Capricomi 

5-5 

4.50 

24.0 

9  32.4 

16     5.2 

+  6    9.9 

+0.0857 

0.5728 

0.2273 

+4X 

-35 

^  Capricomi 

6.4 

+4.50 

+24.1 

-  9  44.1 

x6  37.4 

+  6  40.9 

+0.4007 

0.5727 

+0.2278 

+60 

-18 

30  Aquarii 

5-8 

449 

25-5 

7    0.2 

23  53.7 

-10  18.7 

-0.6079 

0.5710 

0.2344 

+  5 

-«o 

B.A.C.7704 

73 

4.48 

259 

6  18.9 

17     I  47  6 

-  8  28.8 

-0.8387 

0.5706 

0.2359 

-  8 

-90 

B.A.C.7717 

6.9 

452 

25.7 

8     i.o 

2  330 

-  7  451 

+1.0120 

0.5705 

0.2365 

+82 

+18 

44  Aquarii 

6.4 

4-49 

26.4 

5  53  0 

5  50.1 

-  4  350 

-0.3031 

0.5698 

0.2387 

*-22 

~^^l 

51  Aquarii 

5.8 

+4.50 

+26.7 

-  5  20.5 

8  51.0 

-  X  40.7 

-0.1 148 

0.5692 

+0.2406 

+32 

-46I 

K  Aquarii 

5.2 

4-49 

27.3 

4  44-5 

14  44-4 

+  4    0.0 

+0.7214 

0.5683 

0.2434 

+«5 

-  I 

Lalande  44337 

6.3 

4-49 

27.9 

4     4-2 

16     3.2 

+  5  15  9 

+0.3818 

0.5680 

0.2439 

+61 

-19 

3  Piscium 

6.4 

4.48 

28.6 

-  0  20.9 

18    0  39.6 

-10  26.1 

-1. 1701 

0.5670 

0.2460 

-30 

"90 

K  Piscium 

4.7 

4.50 

29.0 

+  0  42.6 

12     5.4 

+  0  35.2 

+0.6103 

0.5661 

0-2457 

+79 

-1\ 

9  Piscium 

6.6 

+4-50 

+29.1 

+  0  34-5 

X2  13.7 

+  0  43.2 

+0.7683 

0.566X 

+0.2457 

+90 

+  2 

16  Piscium 

5.8 

450 

29.2 

X  33.0 

x6  12.9 

+  4  340 

+0.7862 

0.5660 

0.2448 

+90 

+  3 

19  Piscium 

4-9 

451 

29.2 

2  56.1 

20  34.0 

+  8  45.8 

+0.4822 

0.5660 

0.2436 

♦69 

-14 

36  Piscium 

6.3 

4.52 

28.9 

7  412 

1»    9  41-3 

-  2  350 

-1.0752 

0.5663 

0.2356 

-22 

-82 

d  Piscium 

5.3 

453 

28.8 

7  38.1 

XX  26.2 

-  0  53.8 

-0.6155 

0.5667 

0.2344 

+  7 

-77 

45  Piscium 

6.9 

+453 

+28.8 

+  7    8.4 

13  38.9 

+  X  14.1 

+0.3936 

0.5668 

+0.2324 

+63 

-17 

75  Piscium 

6.0 

4.56 

27.2 

12  25.3 

ao    7  18.0 

-  5  44-5 

-0.9256 

0.5683 

0.2136 

-II 

-78 

V  Piscium 

3.7 

4.58 

25.8 

14  49.9 

17  59.4 

+  4  33.8 

-1.1444 

0.5696 

0.1988 

-30 

-75 

loi  Piscium 

6.3 

459 

255 

14    9.1 

19  49.9 

+  6  20.3 

-0.0962 

0.5698 

0.1960 

+34 

-39 

104  Piscium 

7.5 

4-59 

25.4 

13  46.8 

21  19.5 

+  7  465 

+0.5696 

0.5700 

0.1937 

+78 

-  3 

27  Arietis 

6.3 

+4.58 

+21.4 

+17  15.8 

21  19  15.9 

+  4  55-2 

+0.8832 

0.5723 

+0.X550 

+90 

+19 

B.  A.  C.  782 

7.0 

4.60 

21. 1 

18  26.4 

20  23.6 

+  6    0.4 

-0.1474 

0.5724 

0.1525 

+3X 

-37 

fi  Arietis 

6.0 

4.62 

20.0 

19  35.2 

2%    0     5.2 

+  9  339 

-0.7726 , 0.5724 

0.1453 

-  4 

-70 

47  Arietis 

6.0 

4.61 

18.6 

20  16. 1 

6  42.5 

-8     3.3 
-  7  35^ 

-0.559^ 

0.5730 

0.1317 

+  8 

-60 

e  Arietis 

4.6 

4.62 

18.3 

20  56.5 

7  11.2 

-1.1904 

0.5730 

0.1307 

-38 

-^ 

6  Arietis 

4.0 

+4.55 

+17.7 

+19  21.0 

X2   26.2 

-  2  32.3 

+1.1101 

0.5730 

+0.1195 

+90 

+40 

OCOULTATIONS,  1899. 


447 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   | 

SEPTEMBER. 

1 

Thb  Star's 

At  Comjumctiom  in  R.  A 

Limiting 
Parallels.  , 

Red'na  from 

Name. 

Mag. 

1899a 

Apparant 
Decimation. 

Washington 
Mean  Time. 

Honr  Angle 
H 

Y 

JF* 

y 

N, 

5". 

Aa 

AS 

8 

m 

•       t 

d    h     m 

h     m 

• 

0 

C  Arietia 

4.8 

+4-57 

+17.0 

+20  40.5 

M  13  48.6 

-  I   12.8 

-0.0987 

0.5731 

+0.1 165 

+34 

-31 

Ti  Arietis 

50 

4.56 

16.5 

20  47.2 

16  28.4 

+    I    21. 1 

+0.0873   0.5731 

0.1 107 

+44 

-20 

Tj  Arietis 

5.3 

4-54 

16.5 

20  23.1 

17     7-5 

+  X  58.8 

+0.5763  \  0.5731 

0.1093 

+80 

+  6i 

65  Arietis 

6.0 

4.54 

16.3 

20  27.0 

17  499 

+  2   39.6 

+0,5866 

0.5731 

0.1077 

+81 

+  7! 

B.  A.  C.  1055 

6.8 

4.58 

16.0 

21  41-3 

17  52.4 

+  2  42.0 

-0.6955 

0.5731 

0.1077 

0 

-67 

B.  A.  C.I  143 

6.0 

+4.50 

+  14.4 

+20  36.8 

2S    2  17.0 

+10  48.1 

+1.2518 

0.5726 

+0.0888 

+90 

+59 

B.  A.  C.  1 170 

6.3 

4.56 

13-2 

23     6.9 

3  53  0 

-II  39  5 

-1.2214 

0.5724 

0.0852 

-45 

-67 

B,  A.  C.I  189 

6.0 

452 

135 

21  56  5 

4  33.8 

-11     0.2 

+0.0618 

0.5724 

0.0837 

+43 

-19 

32  Tauri 

6.0 

4.51 

12.7 

22  11.4 

7  298 

-  8  10.6 

+0.0370 

0.5719 

0.0769 

+41 

-20 

33  Tauri 

6.3 

4.53 

12.5 

22  53- 1 

7  34-3 

-  8     6.3 

-0.6853 

0.5719 

0.0768 

0 

-65 

B.  A.  C.  1238 

6.3 

+4.52 

+I2.I 

+22  55.2 

9  12.8 

-  6  31  3 

-0-5997 

0.5718 

+0.0730 

+  5 

-58 

A'  Tauri 

4.6 

4-47 

I2.I 

21  48.5 

10  48.9 

-  4  58.7 

+0.6808 

0.5716 

0.0694 

+90 

+16 

62  Tauri 

6.0 

4.48 

9.6 

24     4.1 

18  58.3 

+  2  53.0 

-1 .2 100 

0.5701 

0.0505 

-44 

-66 

v^  Tauri 

47 

4-43 

9.8 

22  35.2 

19  58.8 

+  3  511 

+0.4032 

0.5700 

0.0482 

+66 

+  3 

i>»  Tauri 

6.0 

443 

97 

22  46.^ 

20  24.0 

+  4  15-5 

+0.2288 

0.5699 

0.0472 

+53 

-  6; 

T  Tauri 

4.5 

+4-39 

+  8.1 

+22  45.9 

»4    2  47  3 

+10  24.9 

+0.4912 

0.5684 

+0.0325 

+73 

"^  9| 

95  Tauri 

6.3 

4.42 

7-5 

23  54  0 

3  "3 

+10  48.0 

-0.6996 

0.5683 

0.0316 

-  1 

-64 1 

B.  A.  C.  1463 

6.3 

4-39 

7-5 

23  26.7 

4  15.5 

+11  49.9 

-0.1846 

0.5680 

0.0291 

+29 

-281 

99  Tauri 

6.0 

4-37 

6.2 

23  47-5 

9  27  3 

-7    9  5 

-04353 

0.5665 

0.0171 

+15 

"42, 

103  Tauri 

6.0 

4.30 

51 

24     8.0 

13  53-9 

-  2  52.5 

-0.7466 

0.5651 

+0.0070 

-  4 

-66 

121  Tauri 

6.0 

+4.17 

+  2.5 

+23  58.4 

25    X  50.0 

+  8  38.2 

-0.6557 

0.5607 

-0.0196 

+  2 

-59 

B.  A.  C.  1801 

6.0 

4.10 

1.9 

23     9-5 

5  19.4 

-11  597 

+0.1397 

0.5593 

0.0272 

+48 

-  9 

Neptune 

22    8.6 

9  42.8 

-  7  45  4 

+1.0951 

0.5572 

0.0366 

4<)0 

+46 

140  Tauri 

7-0 

4.01 

0.4 

22  53.6 

12  57.4 

-  4  37-6 

+0.1544 

0.5559 

0.0435 

+48 

-10 

141  Tauri 

67 

399 

+  0.4 

22  23.9 

13  30.9 

-  4     5  3 

+0.6668 

0.5557 

0.0447 

+90 

+17 

I  Geminorum 

50 

+4.00 

-  0.2 

+23  16. 1 

14  35-2 

-  3     32 

-0.3249 

0.5552 

-0.0469 

+21 

-37 

2  Geminorum 

7.2 

4.00 

0.4 

23  38.9 

15  20.3 

-  2  19.7 

-0.7712 

0.5549 

0.0485 

-  6 

-66 

3  Geminorum 

6.3 

396 

0.6 

23     7-8 

17     6.8 

-  0  36.8 

-0.2996 

0.5540 

0.0522 

+22 

-36  1 

4  Geminorum 

7-4 

396 

0.6 

23     0.8 

17  27.7 

-  0  16.6 

-0. 1926 

0.5539 

0.0529 

+28 

-30 

6  Geminorum 

6.7 

395 

0.7 

22  55  9 

18  17.0 

+  0  31.0 

-0.1472 

0.5535 

0.0546 

+31 

-28  1 

V  Geminorum 

3-5 

+392 

-  0.8 

+22  32.1 

X9  27.2 

+  I  38.8 

+0.2159 

0.5529 

-Q0569 

+52 

-8l 

9  Geminorum 

6.3 

3-95 

1-5 

23  46  5 

20  22.5 

+  2  32.2 

-1.1814 

0.5525 

0.0588 

-40 

-661 

10  Geminorum 

7.0 

393 

1.8 

23  38.4 

21  15.1 

+  3  23.0 

-1.0882 

0.5521 

0.0606 

-30 

-66 

II  Geminorum 

7.3 

3.93 

17 

23  30  5 

21  26.7 

+  3  34  2 

-0.9577 

0.5520 

0.0610 

-18 

-66; 

12  Geminorum 

7-5 

3.92 

17 

23  18.9 

21  28.4 

+  3  35  9 

-0.7492 

0.5520 

0.0610 

-  4 

^7| 

fi  Geminorum 

32 

+388 

-  17 

+22  33.9 

23     70 

+  5  II. I 

-0.0370 

0.5513 

-0.0643 

+37 

-23, 

14  Geminorum 

7.2 

3.84 

1.9 

21  42.0 

M    0  23.6 

+  6  25.2 

+0.8198 

0.5506 

0.0669 

+90 

+24! 

d  Geminorum 

6.0 

370 

41 

21  52.7 

12  19.2 

-  6    3.2 

-0.3088 

0.5446 

0.0897 

+22 

-41 

C  Geminorum 

4.0 

3.61 

47 

20  43.0 

18  14.5 

-  0  19.5 

+0.4003 

0.5415 

0.1003 

+65 

-  4 

56  Geminorum 

57 

3.49 

6.3 

20   38.0 

27    2  44.6 

+  7  C4.2 

-0.4224 

0.5372 

0.1 149 

+16 

-51 

61  Geminorum 

6.0 

+346 

-  6.6 

+20  27.4 

5     8.8 

+10  13.7 

-0.5110 

0.5359 

-o.n88 

+11 

-56 

g  Geminorum 

5.3 

330 

7-5 

18   45.3 

14  317 

-  4  41.1 

+0.1785 

0.5312 

0.1335 

+50 

-191 

B.  A.  C.  2658 

7.2 

3.22 

8-5 

18   31.2 

21  44-2 

+  2  18.0 

-0.5636 

0.5278 

0.1440 

+  8 

-63 

3  Cancri 

6.0 

321 

8.3 

17   35.0 

21  48.3 

+  2  22.0 

+0.4617 

0.5277 

0.1441 

+69 

-  51 

C  Cancri 

4.8 

315 

9.3 

17   57.0 

*8    3  30.9 

+  7  54.1 

-0.7885 

0.5251 

0.1519 

-  5 

-72 

B.  A.  C.  2810 

7.0 

+3.07 

-lO.O 

+17   30.5 

9  52.8 

-  9  55-6 

-1.2957 

0.5223 

-0.1600 

-51 

-72 

</«  Cancri 

6.0 

3.05 

lO.O 

17    22.6 

10  26.6 

-  9  22.8 

-1.2392 

0.5220 

0.1607 

-42 

-73 

^  Leonis 

5-3 

2.62 

12.2 

11    44.6 

M21     7.5 

+  0  17.5 

-1.2235 

0.5102 

0.T958 

-37   -78; 

A  Leonis 

57 

2.6l 

12.5 

10    9.5 

21     8.9 

+  0  18.9 

+0.5322 

0.5102 

0.1958 

+73   -  8 , 

0  Leonis 

38 

2.58 

12.2 

ID  20.9 

80    2     5.1 

+  5    6.5 

-0.6552 

0.5091 

0.1995 

+4   -781 

,  10  Sextantis 

6.0 

+2.48 

-12.6 

+  9   24.5 

10  20.3 

-10  52.1 

-1.2785 

0.5076 

-0.2050 

-^42 

-81 1 

II  Sextantis 

6.0 

2.48 

12.5 

847.6 

"   15.4 

-  9  587 

-0.7870 

0.5074 

0.2055 

-  4 

-81 1 

IT  Leonis 

50 

2.46 

12.6 

8  31.5 

12  23.7 

-  8  52.3 

-0.7248 

0.5073 

0.2062 

0 

-81 1 

14  Sextantis 

6.6 

2.42 

12.3 

6    6.0 

15  59.2 

-  5  22.8 

+1.2 195   0.5068 

0.2083 

+90   +361 

1  z6  Sextantis 

6.9 

+2.42 

-125 

+  6  397 

17  19.0 

-  4     5.3 

+0,3189 1  0.5067 

-0.2090 

+58 :  -21 1 

1 
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1                 ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

The  Star's 

At  Comjumctxon  im  R.  A 

Limitini;  , 
Parallels.  1 

Name. 

Mag. 

Red'QS  from 
1899.0. 

Apparent 
Declination. 

Mean  Time. 

Hour  Angle 
H 

Y 

*' 

y 

N. 

a 

Aa 

A8 

34  Sextantis 
36  Sextantis 
55  Leonis 
57  Leonis 
/*  Leonis 

6.7 
6.6 
6.2 
6.9 
5.4 

B 
+2,28 
2.27 
2.23 
2.23 
2.20 

-131 
13.0 
13.0 
13-0 
I3.I 

• 

+  4    6.4 
3    0.9 
I  16.3 
0  58.1 
0  32.4 

d     h     m 
1  11   32.4 
12  55.7 
18  41.3 
18  57.2 
23     0.6 

h     m 
-xo  22.3 

-  9     1.4 

-  3  25.3 

-  3     9  9 
+  0  46.8 

-0.7319 
+0.1748 
+0.8497 
+I.I273 
+0.7140 

0.5058 
0.5058 
0.5061 
0.5061 
0.5064 

-0.2163 
0.2167 
0.2180 
0.2 18 1 
0.2187 

• 
0 
+49 
+90 
+90 
+^ 

• 

-84 
-29 

+  7 
+26 

-   X 

/»  Leonis 
i  Leonis 

57 
5-3 

•I-2.I8 
+2.14 

-133 

-13-3 

+  0  28.6 
-  2  27.0 

NEW 

%    4  32.2 
13  31.1 
MOON. 

+  6     9.1 
-9    7-1 

-0.4271 
+0.8261 

0.5071 
0.5085 

-0.2193 
-0.2x92 

+17 
+88 

-65 

+  6; 

B.  A.  C.  4700 

5-6 

+2.31 

-12.3 

-15  49.7 

5  23  18.8 

-  X  46.x 

-0.9190 

0.5439 

-0.1614 

-20 

-90 

B.  A.C.4722 

<i  Libr  ae 

*«  Librae 

<J  Scorpii 

19  Scorpii 

5.8 
50 
6.5 
2.6 

5.1 

+2.33 
2.57 
2.58 

2.86 
3.00 

-12.4 

10.5 

10.4 

8.5 

7-7 

-17  44.0 
19  24.7 
19  16.2 

22  20.2 

23  55.7 

6  I  26.5 

7  3  20.4 
3  49-8 

8  0  12.8 
8  47.5 

+  0  17.5 
+  I  18.9 

+  I  47-3 
-  2  33.2 

+  5  42.7 

+0.7854 
-0.9887 
-1.1961 
+0.1388 
+1.2707 

0-5451 
0.5602 
0.5605 
0.5710 
0.5746 

-0.1584 

0.1153 
0.1144 
0.0727 
0.0535 

+72 
-30 
-49 
+29 
+66 

+  5 
-90 
-90 
-31 
+59 

p  Ophiuchi  ( 5.  j/tfr) 
15  Ophiuchi 
22  Ophiuchi 
24  Ophiuchi 
39  Ophiuchi  ( 5.  j/<2r) 

5.0 
7.3 
6.7 
5-9 
5.5 

+300 
3." 
3.18 
3.18 
332 

-  7.2 
5.6 
51 
4.8 
3-7 

-23  13.0 

22  59.8 

23  20.9 
22  59.5 

24  10.7 

10  53.1 
19     3.7 
23     5.0 
23  53.9 
»    8  37.4 

+  7  43.8 

-  8  23.9 

-  4  31.5 

-  3  44.5 
+  4  39.4 

+0.4146 
-0.1364 
+0.1309 
-0.2578 
+0.9145 

0.5754 
0.5781 

0-5793 
0.5795 
0.5815 

-0.0487 

0.0296 

0.0200 

-0.0180 

+0.003X 

+43 
+10 

+24 
+  2 
+66 

-16 

-471 

-31  i 

-55 
+x6 

B.  A.  C.  5831 
B.  A.  C.  5868 
h  Ophiuchi 
<«  Ophiuchi 
B.A.C.6066 

6.9 
7.0 

4-4 
5.2 
7.3 

+3.32 
3.39 
3.37 
3  39 
3-52 

-3.6 
34 
30 
2.5 
0.3 

-23  57-8 
24    9-1 
24     5.0 

23  53.1 
23  55-5 

8  39.9 

n  31.9 

12     3.3 

M    7-6 

10    0  38.4 

+  4  41-8 
+  7  27.3 
+  7  57-5 
+  9  57-0 
-  3  56.2 

+0.6902 
+0.9062 
+0.8398 
+0.6625 
+1.0108 

0.5814 
0.5819 
0.5820 
0.5823 
0.5831 

+0.0032 
0.0103 
0.0115 
0.0166 
0.0424 

+61 
+66 
+66 
+60 
+66 

+15; 
+10 
-  I 
+23 

4  Sagittarii 
Piazzi  I7^  330 
Piazzi  i7»>,  334 
B,  A.C.6161 
14  Sagittarii 

5.4 
5.3 
53 
57 
6.0 

+3.55 
3-55 
354 
3.61 

3.56 

-  0.1 

+  0-5 
0.6 
0.9 
X-9 

-23  48.4 
23     8.4 

22  50.4 

23  43.3 
21  41.4 

I  44.0 
3  18.8 
3  26.5 
636.4 
7  41.0 

-  2  53.0 

-  I  21.9 

-  I  14-4 
+  I  48.2 
+  2  50.4 

+0.9361 
+0.3208 
+0.0159 
+1.0948 
-0.8884 

0.5831 
0.5833 
0.5831 
0.5830 
0.5830 

+0.0451 
0.0490 
0.0493 
0.0569 
0.0596 

+66   +17 1 
+371-21! 
+20  .  -38 1 
+66    +30' 
-29    -90 ! 

B.A.C.6336 
B.  A.  C.6347 
28  Sagittarii 

30  Sagittarii 

31  Sagittarii 

6.2 
6.0 
5-6 
6.6 
7.0 

+3.69 
3.68 
3.76 
3.77 
3.78 

+  4.0 
4.2 

41^ 
50 
5.3 

-21    28.8 
2X      8.1 
22    29.9 
22    16.6 
22      2.3 

17  21.6 
17  46.3 
20  47.9 

22  39  I 

23  II. i 

-II  5I-I 
-II  27.4 

-  8  32.7 

-  6  45.7 

-  6  14.9 

-0.4638 
-c.7854 
+0.8781 
+0.8234 
+0.6299 

0.5823 
0.5822 
0.5819 
0.5817 
0.5816 

+0.0830 
0.0836 
0.0907 
0.0950 

0.096  X 

-  3    -70 
-20    -90 
+68    +12 
+68    +  9 
+62J-  3- 

33  Sagittarii 
f '  Sagittarii 
^  Sagittarii 
0  Sagittarii 
TT  Sagittarii 

6.0 
5-7 
3-5 
3.8 
31 

+3.78 
3.77 
378 
3.84 
3.84 

+  5-7 
5-9 
5.8 

6.3 
7.0 

-21    28.9 

20  47.2 

21  143 
21    53.3 
21    10.9 

23  57.7 
11     I  20.9 

1  29.9 
4  20.8 
6  27.6 

-  5  30.1 

-  4     9.9 

-  4     1-3 

-  I  x6.8 
+  0  45.2 

+0.1343 
-0-4397 
+0.0374 
+1.0008 
+0.5113 

0.5815 
0.5812 
0.5812 
0.5806 
0.5802 

+0.0980 

O.IOIX 

O.IOI5 
0.1079 
0.1 126 

+31 
+  I 
+26 
+68 
+55 

-31 

-68 
-37 

d  Sagittarii 
B.  A.  C.  6658 
B.  AC. 6707 
B.  A.  C.  6710 

/  Sagittarii 

5.0 
73 
6.4 
5.8 
52 

+383 
3.86 

3.91 
390 
3.97 

+  8.5 

9.6 

10.2 

10.5 

10.7 

-19      7.8 

18  33.6 

19  4-4 
18  27.2 

20  o.z 

9  44-8 
14     5-3 
17  33.0 
17  49.2 
2Z  41.1 

+  3  55.0 
+  8     5  7 
+XI  25.7 
+11  4X.2 
-  8  35.5 

-X.2036 
-1.2427 
-0.2602 
-0.8547 
+1.2646 

0.5796 
0.5785 
0.5777 
0.5776 
0.5766 

+0.XX98 
0.X291 
0.1363 
0.1365 
0.1447 

-49 
-53 
+14 
-20 
+70 

-9o| 
-9o| 
-55' 
-90 
+48 

57  Sagittarii 
Tj  Capricorni 
Tg  Capricorni 

8  Aquarii 

9  Aquarii 

6.1 
7.0 
5.6 
6.8 
6.8 

+398 
4.09 
4.09 

4.14 
4.16 

+11.2 
16.7 
16.9 
19.1 
19.0 

-19  17-9 
15  29.6 
15  18.3 
13  26.4 
13  55.2 

12    0    8.1 

19  17-9 

20  7.5 
18    5     12 

5  32.6 

-  6  14.0 
-XI  46.4 
-10  58.6 

-  2  24.2 

-  I  53.9 

+0.9099 
+0.2560 
+0.2191 
+0.0444 
+0.6317 

0.5760 
0.5705 
0.5702 
0.5678 
0.5676 

+0.1495 
0.1836 
0.1849 
0.X982 
0.1989 

+71 
+46 
+45 
+36 
+73 

+14! 
-25 
-27 
-37 
-  5 

V  Aquarii 
19  Aquarii 

B.  A.  C.  7562 
c^  Capricorni 
^  Capricorni 

4.7 
5.8 
5-5 
5.5 
6.4 

+4.15 
4.18 
423 
423 
4.24 

+20.3 
21.7 
234 
234 
23.4 

-IX  46.5 

lo  10.3 

9  29.7 

9  32.4 

9  44-1 

9  13.3 

x6    2.2 

14    0  40.0 

0  42.x 

1  X5.4 

+  X  38.9 
+  8  X3.2 

-  7  27.3 

-  7  25.3 

-  6  53.2 

-0.7839 
-0.9726 
+0.2216 
+0.2749 
+0.5940 

0.5667 
0.5650 
0.5632 
0.5632 
0.5631 

+0.2039 
0.2123 
0.2215 
0.22x5 
0.2220 

-ID 
-19 

+49 
+52 
+74 

-90 

-90 

-«7i 
-71 

30  Aquarii 

58 

+4.26    +25.1 

-  7    0.2 

8  46.2 

+  0  21.7 

-0.4454 

0.5618 

+0.2285 

+14 

-67, 

t 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

TBS  STAK't 

At  Conjumctxom  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name.  ^ 

Ifag. 

^399-0. 

Apparent 
Decimation. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

Y 

JP* 

y 

N. 

a 

• 

'  Am, 

Aa 

8 

« 

• 

d    b     m- 

h     m 

• 

B.  A.C.7704 

7.3 

+4.27 

.+25*5 

-  6  Z8.9 

14  XO  43  7 

+  a  Z5.2 

-0.6842 

0.56x6 

+0.2300 

+  I 

-88 

B.A.C.7717 

6.9 

4.30 

251 

8     z.o 

zz  30.6 

♦  3    04 

+X.X949 

0.56x5 

0.2305 

+82 

+33 

44  Aquarii 

6,4 

4.30 

26.x 

5  53  0 

14  53-9 

+  6  x6.6 

-O.X493 

0.5610 

0.2328 

+30 

-47 

51  Aquarii 

5.8 

4-31 

26.5 

5  20.5 

z8    0.3 

+  9  16.5 

+0.0346 

0.5607 

0.2346 

+40 

-37 

K  Aquarii 

5-2 

4-35 

273 

4  44.5 

15    0    4.2 

-  8  52.3 

+0.8686 

0.5602 

0.2376 

+85 

+  8 

Lalande  44337 

6.3 

+4.35 

+27.^ 

•-4    4.2 

X  25.3 

-  7  34.1 

+0.52x2 

0.5602 

+0.238  X 

+7X 

-'ZZ 

3  Piscium.. 

6.4 

4.38 

29.0 

-  a  20.9 

XO  15.5 

+  0  57  8 

-X.0733 

0.5600 

0.2405 

-22 

-90 

K  Piscium 

47 

4.47 

29.5 

+  0  42.6 

21  57-4 

-zz  44.8 

+0.6892 

0.5606 

0.2407 

+88 

-  2 

9  Piscium 

6.6 

4-47 

29.5 

0  34.5 

22     59 

-zz  36.6 

+0.8579 

0.5606 

0.2407 

+90 

+  8 

z6  Pispium 

5.8 

4-49 

.   30.0 

..  ^  33.0 

16    2    9.9 

-  7  40  9 

+0.8640 

0.5608 

0.2398 

+90. 

+  8 

19  Piscium  • 

4.9 

+4.55? 

+30.2 

.  +  2  56.1 

6  36.0 

-  3  24.x 

+0.5450 

0.56X4 

40.2385 

+74 

-zo 

36  Piscium 

6.3 

4-62 

.   30.6 

7  41  3 

X9  550 

+  8  26.9 

-x.o6x9 

0.5635 

0.23x7 

-22 

-82 

d  Piscium 

5  3 

4.63 

30.6 

7  38.3 

2X   4Z.2 

+XX    9.4 

-0.6031 

0.5636 

0.2305 

+  7 

-76 

45  Piscium      , 

6.9 

4.64 

30.4 

7    8.5 

23  55  3 

.   -10  41.3 

+0.4063 

0.5644 

0.2288 

+64 

-x6 

.75  Piscium     ,. 

6.0 

4.79 

29.4 

xa  25.4 

IT  17  41.4 

.+  6  27.0 

-0.9662 

0.5685 

0.2XI.X 

-x6 

-78 

If  Piscium. 

3-7 

-^4.88 

+28.2 

:    +Z4  50.0 

18    4  23.0 

-  7  X4.5 

-Z.2ZZ4 

0.57X3 

+O.X968 

-37 

-75 

lox  Piscium 

6.3 

4.89 

27.8 

X4    9.2 

6  X3.4 

-  5  28.x 

-0.Z663 

0.5718 

0x941 

+30 

-42 

104  Piscium 

7.5 

4.91 

27.6 

13  46.8 

.   7  42.5 

.  -  4    2.1 

+0.4958 

0.5722 

0.19x9 

+7X 

-  7 

27  Arietis 

6.3 

5.04 

23^ 

17  158 

19    5  297 

-  7    2.9 

+0.7550 

O.577X 

0.1539 

+90 

+X2 

B.  A.  C,  79» 

7.0 

5.07 

23.6 

18  26.5 

.     6  36.6 

.   -  5  58.5 

-0.2747 

0.5773 

0.15x8 

+24 

-44 

fi  Arietis 

6.0 

+5.12 

+22.5 

+X9  35.2 

XO  X5.6 

-  a  27.6 

-0.9048 

0.5786 

+O.Z445 

-13: 

-70 

47  Arietis 

6.0 

515 

21.0 

20  X6.2 

z6  47.6 

+  3  49.9 

-0.7056 

0.5789 

0.^10 

-    X 

-69 

6  Arietis 

4.0 

5.13 

19.9 

Z9  21.0 

22  26.3 

+  9  15-9 

+0.9440 

0.5794 

0.1x88 

+90 

+27 

C  Arietis 

4.8 

5.16 

19.3 

20  40.5 

23  47.3 

+XO  33.9 

-0.2593 

0.5795 

0.X159 

+25 

-40 

Ti  Arietis  . 

50 

5.16 

18.7 

20  47-3 

20    2  24.5 

-10  547 

-0.0807 

0.5797 

o.xxox 

+34 

-29 

T,  Arietis 

5.3 

+5.15 

+18.8 

+20  23.2 

3     31 

-xp  X7.5 

+0.4042 

0.5797 

+0.1087 

+65 

-  4 

65  Arietis 

6.0 

515 

18.4 

20  27.0 

3  447 

r  9  37.5 

+0.4130 

0.5797 

0.X07I 

+66 

-.  3 

B.  A.  C.  1055 

6.8 

5.19 

18.3 

2Z  4X.4 

3  47- 1 

-  9  35-2 

-0.8609 

0.5797 

:o.io7o 

-XI 

-68 

B.  A.C.  X143 

6.0 

5.16 

16.3 

20  36.9 

Z2      2.8 

-  z  38.0 

+X.0579 

0.5797 

0.0882 

+90 

+39 

.B.A.C.JI89 

.6.0 

5.19 

X5.4 

2X    56.5 

14    17.1 

+  0  3Z.2 

-0.1269. 

0.5796 

.  CLQ830 

+32. 

-3Q 

32  Tauri 

6.0 

+5.20 

+X4.6 

+22    XI.5 

17    98 

+  3  17.5 

-0.X562 

0.5794 

+0.0763 

+30 

-30 

33  Tauri 

6.3 

5.22 

Z4.4 

22    53.2 

17  14.2 

+  3  21.7 

-0.8732 

05794 

0.0762 

-12 

-67 

B.  A.  C.  1238 

6.3 

5.21 

X4.0 

22   55  3 

iB  50.8 

+  4  54-8 

-0.7905 

0.5792 

0.0724 

-  7 

-67 

A«  Tauri 

4.6 

5.19 

13.8 

2X    48.6 

20  25.x 

+  6  25.5 

+0.4773 

0.5790 

0.0687 

+7X 

+  5 

A'Tauri- 

^.3 

5.18 

137 

21    44.4 

2P  4x0 

+  6  40.8 

+0.5675 

0.5790 

0.0681 

+7^ 

+  9 

56  Tauri 

5.0 

+515 

-I-Z2.2 

-f2Z    32:0 

21    2  37.8 

-"  357 

+X.X505 

0.5780 

+0.0540 

+^0 

+50 

X^  Tauri 

4-7 

5.16 

XI.4 

22      4.0 

5     1.1 

.   -  9  177. 

+0.7x62 

0.5777 

0.0484 

+90 

+20 

;t*  Tauri 

6.3 

5.16 

II.4 

2X    58.3 

'5    2.4 

-  9  16.5 

+0.8x55 

0.5777 

0.0483 

+90 

+26 

V*  Tauri 

4.7 

5.18 

XI.2 

22   35.3 

.     5  24.1 

-  8  55.6 

+0.1883 

0.5775 

0.0474 

+50. 

-  9 

t^  Tauri 

6.0 

5.17 

ZZ.Z 

2a  46.3 

548.8 

.  -  8  31.8 

+0.0149 

0.5775 

0.0463 

+40 

tzB 

T  Tauri 

4.5 

+5.14 

+  9-2 

•    +22   45.9 

Z2      4.x 

-  2  30.4 

+0.266X 

0.5760 

+0.03*7 

+55 

-3 

95  Tauri 

6.3 

5.17 

8.8 

?3  54  0 

Z2  27.6 

-a    7.8 

-0.9144 

0.5759 

.o.03c(7 

-i6 

-66 

B.  A.  C.  1463 

6-3 

5.15 

87 

23  26.7 

Z3  30.6 

-  x    7.x 

-0.4054 

0.5756 

0.0283 

+x6 

-4X 

;  99  Tauri 

6.0 

5.14 

71 

23  47.6 

z8  35.9 

+  3  47.0 

-0.6601 

05753 

0.0x62 

+  1 

^59 

103  Tauri    . 

6.0 

5." 

.      5.8 

24    8.0 

22  57.0 

.+  7  58.5 

-0.9746 

05726 

+0.006X 

-20: 

-66 

12  z  Tauri 

6.0 

+5.0Z 

+  2.7 

+23  58.4 

22  zo  38.5 

-  4  45.5. 

-0.896a 

0.5679 

-0.0206 

--X4 

-^ 

B.  A.  C.  180X 

6.0 

4.96 

+  1.8 

23    9.5 

M    3.8 

-  I  27.5 

-O.XXX2 

0.5663 

0.0283 

+33 

^3 

Neptune 

.:  22    7.5 

x8    5.5 

+  2  25.6 

+0.8620 

0,5653 

0.0375 

+90 

+30 

Z40  Tauri 

7.0 

4.88 

O.Q 

23  53.6 

.     2Z    32.9 

+  5  457 

-O.ZO32 

0.5625 

O.Q447 

+35 

-:24 

141  Tauri 

6.7 

4.86 

0.0 

23  23.9 

22      5.8 

+  6  X7,4,. 

+O.4O4Z 

0.5622 

0.0458 

+«5. 

+  3 

z  Geminomm. 

5.0 

+4.87 

-  0.7 

+23  x6.z 

23      8.9 

+  7  X8.3 

-0.5794 

0.5617 

•;-p.048z 

+  6 

-55 

2  Geminomm 

7.2 

487 

0.9 

23  38.8 

23   53.1 

+  8    0.9 

-X.O253 

0.5613 

0.0496 

-24 

-66 

3  Geminorum 

6.3 

4.84 

Z.2 

23     7-8 

28     X  37  6 

+  9  41  9. 

-0.5563 

0.5604 

0.0533 

+  7 

-54 

4  Ceminorura 

7-4 

4.84 

X.3 

.  23    0.8 

'      z  58.2 

+XO     1.7 

-0.4505 

0.5602 

0.0540 

+Z4 

-46 

6  Geminorum 

6.7 

4.82 

:      1-4 

-  :  22  53.9 

1.     a  ^6.6 

.  .-+10  48.4 

-O.406X 

0.5597 

0.0557 

,+x6 

-43 

.  n  Gfeminorum 

.3-5 

+4.80. 

-  lA 

.+22  32.x 

:  -      3  553 

+JX  54.9 

rO.0462 

0.559!* 

^.9581 

+35'- 

-23 

29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

OCTOBER. 

Tm  STAit't 

At  Comjumctioh  n  R.  A. 

Limiting 
ParaUels. 

NAOM. 

Mag. 

Red'na  from 
i899.a 

Apparent 
Dechnatlon. 

Washinston 
Mean  Time. 

Hour  Angle 

Y 

JT* 

y 

N. 

S. 

La 

61 

ZX  Geminorum 
12  Geminorum 

/£  Geminorum 
Z4  Geminorum 

d  Geminorum 

7.3 
7.5 
3.2 
72 
6.0 

8 

+4.81 

4.80 

4.77 

473 
4.59 

m 
-2.4 

2-4 
2.6 
2.6 

5.6 

•       9 

♦23  305 
23  18.9 

22  33  9 
2Z   42.0 

ax  52.7 

d    h     m 
a»    5  52.9 
5  54  6 

7  31  4 

8  46.6 
ao  30.6 

h     m 
-xo  XX.7 
-xo  xo.o 

-  8  36.7 

-  7  24.0 
+  3  56.1 

-X.2ZX8 

-1.0052 
-0.3001 

+0.5481 
-0.5768 

0.5580 
0.5580 
0.5569 
0.5564 
0.5495 

-0.0621 
0.0622 
0.0654 
0.0680 
0.0906 

• 

-44 
-22 
+22 
+77 
+  7 

• 
-66 

5| 

+  9' 
-58, 

<  Geminorum 

56  Geminorum 

61  Geminorum 

/  Geminorum 

g  Geminorum 

4.0 

5-7 
6.0 
6.0 
5-3 

+4.48 
4-37 
4-34 
4.19 
4.16 

-6.5 
8.3 
8.7 

92 

xo.x 

+20  43.0 
20  37.9 
20  27.4 

17  54- 1 
x8  45.2 

S4    2  20.8 
xo  441 

13   6.5 

19  10.6 

22   23.3 

+  9  34  6 

-  6  18.6 

-  4    0.8 
+  X  51.7 
+  4  58.2 

+0.1241 
-0.6949 
-0.7834 

+X.2560 
-0.0986 

0.5460 
0.5410 

0.5396 
0.5360 

O.534X 

-O.IOIO 

O.XI56 
0.1 195 

0.1291 
O.X339 

+46 
0 
-6 
+90 
+33 

-18 

-69 

-70 

♦54 
-34 

B.A.C.2658 
3  Cancri 
^Cancri 
a'  Cancri 
h  Leonis 

7.2 
6.0 
4.8 
40 
5.7 

+4.07 
4.05 
3.98 
3.57 
3.3a 

-II.3 

XI.O 
12.2 

137 
I5.X 

+18  3X.2 
17  34  9 
17  56.9 
12  X4.7 
xo    9.4 

»«    5  31  9 

5  35  9 

XX  15.9 

26  XX     x.5 

Vt    445.6 

+"  534 
+11  57  3 

-  6  33.1 

-  7  30.3 
♦  9  43  3 

-0.8361 

40.1833 
-X.0593 
+1.2867 
+0.2823 

0.5300 
0.5300 
0.5269 

05157 
0.5096 

-0.1442 

0.X443 
0.1519 
0.1790 
O.X943 

-9 

+50 
-24 
+90 
+56 

^x 
-ao 
-72 
+50 
-21 

0  Leonis 
xz  SextantiB 

9r  Leonis 
14  Sextantis 
z6  Sextantis 

3.8 
6.0 
50 
6.6 
6.9 

+3.27 
3.16 
3.14 
308 

307 

-157 
X6.I 
16.I 
15.6 
15.9 

•fxo  20.8 
8  47  5 
8  315 
6    6.0 

6  39.7 

9  41.7 

18  52.5 

20    0.7 

23  36.6 

%%    0  56.4 

-  9  29.x 

-  0  33  8 
+  0  32.5 
+  4    2.4 
+  5  19  9 

-0.8967 

-I.OI77 
-09537 
+0.9919 
+0.0952 

0.508a 
0.5063 

0.5059 
0.5056 

0.5055 

-0.1979 
0.2037 
0.2043 
0.2063 
0.2070 

-11 
-19 

-X4 
+90 
+44 

-80 
-81 
-81 

+18 
"33, 

34  Sextantis 
36  Sextantis 
55  Leonis 
57  Leonis 
^«  Leonis 

6.7 
6.6 
6.2 
6.9 
5-4 

+2.87 
2.86 
2.8x 

2.80 
2.76 

-16.2 
16.X 
15.9 
159 
16.0 

+  4    64 
3    0.9 

I    Z6.2 

0  58.0 
0  32.3 

19  "5 

20  34-9 
29    a  209 

2  36.8 
6  40.4 

-  0  55  4 
+  0  25.6 
-¥  6     2.0 
+  6  X7.4 
+10  X4.3 

-0.9265 
-0.0166 

+0.6654 

+0.9433 
+0.5410 

0.5045 
0.5046 
0.5048 
0.5049 
0.5053 

-0.2141 
02144 
0.2157 
0.2158 
0.2164 

-la 

+38 

+85 
+90 

+73 

-86 
-39 
-  3 
+X3 
-10 1 

/*  Leonis 
e  Leonis 

B.  A.  C.  4006 
q  Virginis 

5.7 
5.3 
6.1 

5.7 

+2.72 
2.65 
2.57 

+2.46 

-16.2 
157 

154 
-14.7 

+  0  28.5 

-  2  27.0 

446.6 

-8  54.0 

Z2    X2.I 
2X    II. I 

so    8  19.5 
81    6  47.1 

-  8  23.2 
+  0  20.6 
+XI  10.2 
+  8  58.7 

-05908 
+0.6774 
+0.8125 
+0.5521 

0.5061 
0.5076 
O.51IO 
0.5202 

-0.2170 
0.2170 

0.2155 
-0.2069 

+  7 

+86 
+85 
+71 

-781 

"  3i 

NOVEMBER. 

NEW 

MOON. 

6  Scorpii 

6.2 

■W.73 

-7-3 

-22  20.2 

4    6  26.3 

+  5  27.9 

+0.2538 

0.5774 

-0.0719 

+35 

-«4 

Mbrcury 
pOphiuchi(5.jter) 
X5  Ophiuchi 
22  Ophiuchi 
24  Ophiuchi 

5.0 
7.3 
6.7 
5-9 

+2.82 
2.89 
2.93 
2.93 

-  5  9 
3.7 

-22  50.9 
23  13  0 

22  59.8 

23  20.9 
22  59.4 

8     5.x 

x6  55.6 

5    0  58.1 

4  55  6 

5  43.7 

+  7    3.0 

-  8  26.2 

-  0  42.0 
+  3     6.5 
♦  3  52  7 

+0.6785 

+0.5437 
+0.0077 
+0.2786 
-0.1066 

0.5202 
0.5818 
0.5845 
0.5854 
0.5855 

-0.0532 
0.0477 
0.0285 
0.0188 

-0.0166 

+64 
+52 
+X7 
+32 
+10 

+    X 

-  8 
-39 
-23 
-45 

39  Ophiuchi(  S.star) 
B.  A.  C.  5831 
B.  A.  C.  5868 
b  Ophiuchi 
Saturn 

5.5 
6.9 
7.0 

4-4 

+302 
303 

3.08 
3.06 

-  2.5 
2.5 
2.2 
2.0 

-24  X0.7 

23  57-7 

24  91 
24    50 
22    5.4 

Z4  Z9.8 
14  22.3 
17  120 
17  42.9 
x8  46.6 

-XX  50.8 
-IX  48.4 

-  9     5  3 

-  8  35  6 

-  7  34  4 

+1.0700 

+0.8471 

+1.0652 

+I.OOOI 

-1.0492 

0.5870 
0.5871 
0.5873 
0.5873 
0.5840 

+0.0044 
0.0055 
0.0116 
0.0129 
0.0159 

+«6 

+66 
+^ 
+66 
-45 

+29' 
+XI 

+28 

+23 

-90 

fi  Ophiuchi 
52  Ophiuchi 

B.  AC.  6066 
4  Sagittarii 
Piazzi  i7*>,  330 

5.2 
6.5 
7-3 
5.4 
5.3 

+307 

3.19 
319 

-  X.5 

-  0.8 
+  0.4 

0.7 
z.z 

-23  531 
21  58.6 

23  55-5 
23  48.4 
23    8.4 

19  45  7 

21    22.3 

«    6    9.7 
7  14.7 
848.5 

-  6  37.6 
-5     4.6 
+  3  22.5 
+  4  25.1 
+  5  55  2 

+0.8261 
-I.  "54 
+1.1853 
+Z.1121 
+0.5003 

0.5880 
T5876 
0.5874 
0.5873 
0.5872 

+0.0180 
0.0220 
0.0438 
0.0464 
0.0503 

+«6 

-49 
h66 
+66 
+49 

+zoi 

-90 

+4X 
+33 
-zo 

Piazzi  i7*>,  334 

14  Sagittarii 
B.  AC.  6336 
B.  A.  C.  6347 

28  Sagittarii 

5.3 
60 
6.2 
6.0 
5.6 

+3.18 

319 
3.28 

329 

3-35 

+  X.3 
2.3 
4.3 
4.3 
4-7 

-22  50.3 

21  44  4 

21  28.8 

2X      8.1 

22  29.8 

8  56.2 
13     8.7 

22  45.6 

23  10.5 
7    2  XI.3 

+  6    2.7 
+10     5-5 

-  4  39-6 

-  4  15.8 

-  X  21.9 

+0.1966  1  0.5872 
-0.7009   0.5867 
-0.2702   0.5849 
-0.5909  0.5848 
+1.0731  '  0.5840 

+0.0506 
0.0608 
0.0837 
0.0847 
0.09x7 

+30 
-18 

+  7 
-  9 
+68 

-28 
-90 
-56 

-82 
+28 

1        B.A.C.6386 

7-3 

+3.30 

+  5-4 

-20  23.0 

2  5X.2 

-  0  43.5 

-1.0341   0.5838 

+0.0932 

-37 

^! 
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1                  ELEMENTS  FOR  THB  MfiDICTION  OF  OCCULTATIONS. 

NOVBMBB& 

Ths  Star's 

A»  ComnacTioM  n  R.  A. 

Limiting  ! 
ParaUela.  | 

Name. 

Mag. 

Red'Qs  from 
x8g9A 

Apparent 
Declination. 

Washlni^ton 
Mean  Time. 

Hoar  An^le 
H 

Y 

JT* 

y 

N. 

S. 

^ 

^ 

29  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

^»  Sagittarii 

\l 

7.0 
6.0 
57 

8 
+3.31 
336 
336 
3.35 
3.35 

m 
+   5.5 

52 

6.x 

•       > 

-20  26.3 

22  x6.6 

22     2.3 

21   28.9 

20  47.2 

d    h     m 

''    3  35.3 

4     2.3 

4  34.2 

5  20.8 

6  437 

h     m 
-  0     1,1 

♦  0  24,9 
+  0  55.6 

♦  X  40.4 

+  3    0.2 

-0.9080 
•1- 1. 0201 
+0.8272 

+0.3324 
-0.2410 

0.5836 
0.5835 
0.5834 
0.5832 
0.5828 

+%0949 
0.0959 
0,0971 
0.0989 
0.1020 

• 
-27 
+68 
1^ 

+4» 
+11 

• 
-90 
+23 
+  9 
-20 

-54| 

e«  Sagittarii 
0  Sagittarii 
fr  Sagittarii 
d  Sagittarii 
B.A.C.6658 

3.1 
5.0 
7.3 

+3.37 
341 
3.42 
340 

344 

+  5-9 
6.3 
6.9 
8.2 
9.3 

-2X    X4.3 

2X  53  3 

21    XI.O 

19  7.8 
18  33.6 

6  52.8 

9  43  6 

II  5<53 

X5    78 

Z9  28.9 

+  3    8.9 

♦  5  53.3 

♦  7  551 
+11     5-3 
-  8  43  5 

+0.2365 
+1.2023 
+0.7138 
-1.0009 
-1.0390 

0.5825 
0.5819 
0.58 1 1 
0.5800 
0.5785 

+0.1023 
0.1086 
0.1133 
0.1203 
0.1294 

+37 
+68 
+69 
-31 
-33 

-26 

+41 

+  2| 
-90 

B.  A.  C.  6707 
B.  A.C.67XO 

57  Sagittarii 
B.A.C.6992 

/?  Capricomi 

6.4 
5.8 
6.1 
6.7 
3.2 

+3.51 
350 
357 
3-6i 
3.61 

+  9.9 
10.2 

XI.X 

14.7 
147 

-19  4.4 

18  27.2 

19  17  9 
15    6.0 

15  5.8 

a2  57.6 

23  138 

8    5  35  0 

17  48.8 
17  54.8 

-  5  22.4 

-  5    6.9 

••■  I    0.3 
-II  12.7 
-II    6.9 

-0.0528 
^.6486 
+1.1236 
-1. 1926 
-1.1786 

0.5771 
0.5771 
0.5746 
0.5696 
0.5695 

+0.1365 
0.1370 
0.1493 
0.1709 
0.1711 

+24 
+  7 
+71 
-42 

-4i 

-42' 
-871 
+31; 
-90 
-90 

B.A.C.7087 
T|  Capricomi 
rs  Capricomi 

8  Aquarii 

9  Aquarii 

6.3 
7.0 
5.6 

6.8 
6.8 

+365 
3.67 
3.67 
3.72 
3.74 

+16.0 

157 

x6.o 
x8.o 
17.9 

-M  3.8 

X5  29.6 

15 18.3 
13  26.4 

13  55.2 

23  36.6 

©    0  57.8 

z  48.1 

zo  50.9 

ZZ   22.8 

-  3  37.4 

-  4  191 

-  3  30.6 
+  5  12.9 
+  5  437 

-1.2270 

+0.471 1 
+0.4328 
+0.2562 
+0.8483 

0.5672 
0.5666 
0.5663 
0.5628 
0.5623 

+0.1 801 
0.1822 
0.1834 
0.1960 
0.1967 

-44 
+60 

*^! 
+48 

+76 

-^ 

-13 
-15 
-25 

+  8 

V  Aquarii 
19  Aquarii 

B.  A.  C.  7562 
c^  Capricomi 
fi  Capricomi 

5-5 
5-5 
6.4 

+374 
3-77 
3.86 

3.85 
3.86 

+19.2 
20.5 
22.2 
22.2 
22.2 

-IX  46.5 

10  X0.4 

9  297 

9  32.4 

9  44-2 

15      78 

22      5.4 

10    6  55.4 

6576 

7  317 

+  9  20.8 
-  7  56.2 
+  0  35.6 
+  0  377 
-f-  I  10.6 

-0.5812 

-0.7753 
+0.4263 
+0.4803 
+0.8036 

0.5612 
0.5588 
0.5562 
0.5562 
0.5560 

+0.2014 
0.2092 
0.2179 
0.2179 
0.2184 

+  4 

-  6 
+^ 
+66 
+80 

-78 
-90 
-16 

+  5, 

30  Aquarii 
B.A.C.7704 
B.  A.  C.  7744 
B.A.C.775a 

44  Aquarii 

3.8 
7-3 
6.7 
6.7 
6.4 

+390 
3.92 
3.92 
3.93 
3.95 

+239 
24.4 
24.9 
25.0 
24.9 

-  7    0.2 
6  18.9 
5  12.7 

4  56.7 

5  53.x 

15  14.2 
Z7  14  8 

19  32.9 

20  3.8 

2X    32.0 

+  8  37.3 
+10  43.8 
-II  12.8 
-10  42.9 
-  9    77 

-0.2550 
-0.4989 
-1.0938 
-1.2465 
+0.0389 

0.5542 
0.5540 

0.5533 
0.5532 
0.5529 

+0.2244 
0.2258 
0.2272 
0.2275 
0.2284 

+24 

+XI 

-25 

-39 
+40 

-54 
-70  i 
-90, 
-90 
-37  1 

51  Aquarii 
K  Aquarii 

Lalande  44337 
3  Piscium 
K  Piscium 

5.8 
5-2 
6.3 
64 
4-7 

+398 
4.03 
4.04 
4.XI 
4.24 

+25.X 
26.1 
26.5 
28.2 
28.8 

-  5  20.5 
4  44-5 
4    43 

-  0  20.9 
+  0  42.6 

11    0  437 

6  58.2 

8  21.6 

Z7  28.0 

1»    5  31.5 

-  6  12.6 

-  0  10.7 
+  I     9.9 
+  9  57.0 

-  2  23.0 

+0.2219 
+1.0605 
+0.7063 
-0.9216 
+0.8485 

0.5525 
0.5516 
0.5516 
O.55II 
0.5515 

+0.2301 
0.2327 
0.2332 
0.2353 
0.2353 

^5 

+«5 
-12 
+90 

-27 
+21  , 
-  I 
-90' 

9  Piscium 
x6  Piscium 
X9  Piscium 
36  Piscium 

d  Piscium 

6.6 
5-8 
4-9 
6-3 
5-3 

+4.24 
4.28 

4.33 
4.50 
452 

+28.8 
29.4 
297 
30.6 
30.6 

+  0  34.5 

1  33  0 

2  56.1 

7  41.3 
7  38.3 

5  40.2 

9  51  8 

Z4  26.0 

18    4    8.8 

5  58.0 

-  2  14.6 
4-  I  48.6 
+  6  13.6 

-  4  31.5 

-  2  46.0 

+1.0191 
+1.0189 
+0.6875 
-0.9652 
-0.5034 

0.5515 
0.5518 
0.5525 

0.5549 
0.5556 

+0.2350 
0.2344 
0.2333 
0.2265 
0.2253 

+90 
+90 
488 

-15 
+12 

«9! 
+19, 

-  2' 

-82 

-68 

1 

45  Piscium 

75  Piscium 

ri  Piscium 

1 01  Piscium 

X04  Piscium 

6.9 
6.0 

^^ 

7-5 

+4-55 
4-79 
494 
497 
4-99 

+30.3 
30.1 
29.2 
28.4 
28.1 

+  7    8.5 
12  25.4 
X4  50.0 
14    92 
X3  46.8 

8  16.0 

14    2  30.0 

13  26.1 

15  18.7 

16  49.6 

-  0  32.7 

-  6  56.5 
+  3  36.5 
+  5  25.1 
+  6  52.9 

+0.5159 
-0.9079 
-1. 1779 
-0.1224 
+0.5435 

0.5559 
0.5617 

05655 
0.5661 
0.5667 

+0.2237 
0.2066 
0.1929 
0.1904 
0.1886 

+72 
-12 

-34 
+32 
+65 

-10! 
-78, 
-75 
-40 

-  4 

27  Arietis 
B.  A.C.78a 

^  Arietis 
47  Arietis 

d  Arietis 

6.3 
7.0 
6.0 
6.0 
40 

+5.26 
531 
5  39 
5.47 
550 

424.8 
24.8 

23.9 
22.4 
21.0 

+17  15  8 

18  26.5 

19  35.3 

20  16.2 
19  21.0 

15  14  57  9 
i«    55 
19  47  0 

16  2  22.7 

8     37 

+  4  13.4 
+  5  18.4 
+  8  51.8 

-  8  47.0 

-  3  187 

+0.7616 
-0.2777 
-0.9180 
-0.7284 
+0.9190 

0.5741 
0.5745 
0.5755 
0.5773 
0.5785 

+0.1513 
0.1492 
0.1421 
0.1289 
0.1 170 

+90 
+24 
-14 
-  3 
+90 

+12 
-44 
-701 

Si 

C  |/\rietis 
Tj  Arietis 
Ta  Arietis              , 
65  Arietis 

B.A;C.io55 

4.8 
5.0 

53 
6.0 
6.8 

+551 
5-54 
5-54 

'5-55 
5.58 

+20.7 
20.0 
20.0 
197 
19.7 

•»'20   40.6 
20   47.3 
20   23,2 

20  27.0 

21  41  4 

9  25.2 
12     3.2 

12  41  9 

13  23.8 
13  26.2 

-  2    0.2 
+  0  32.0 

+  I     9.3 
+  X  49.6 

+  X  51.9 

-0.2931 
-0.1170 
+0.3676 
+0.3766 
-0.9021 

0.5788 
0.5792 
0.5793 
0.5795 
0.5795 

+0.1 1 40 
0.1083 
0.1069 
0.1054 
0.1053 

+22 
+32 
+62 

+63 
-14 

-5 

B.  A.  C.  1143 

6.6 

+5.59 

+173 

+20   36.9 

21  43.3 

+  9  50.5 

+1.0088 

0.5804 

40.0867 

+90I+35' 

1        ! 
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j                  ELRMENTS  FOR  THE  PREDICTION  OF  OCCUI-TATIONS, 

j                                                                                     NOVEMBER, 

1 

Thk  \ 

Star's 

At  CoKjuircTioii  iM  ^A* 

Umiting 
Parallels. 

Re<i*na  fram 

.;      .-Name.! 

Mag. 

xiKW-o. 

Apparent 
Declination. 

WashinKton 
Mean  Time. 

Hoar  Aofile 
J/ 

y 

jr' 

y 

N. 

a 

Aa 

e^h 

8 

m   . 

• 

d     h     m 

h     m' 

• 

• 

B.A.C.J189 

6.0 

+5.65 

+16.5 

+21   56.6 

1«  23  57.8 

+11  59-9 

•r0.z822 

0.5805 

+o.d8z6 

+28 

-32 

J  32^  Tauri 

6.0 

567 

15.6 

22    II.5 

17    2  50.5 

-  9  13-8; 

-o.2z6z 

0.5807 

0.0749 

+27 

-33 

.33  Tauri 

6.3 

5.70 

157 

22   53.2 

2  54.9 

-  9     9-6 

-0.9343 

0.5807 

0.0748 

-X7 

-67 

B.  A.  C.  1236 

6.3 

5.70 

15.2 

.  22   55  3 

4  31.4 

^7  367 

-0.8539 

0.5807 

0.0710 

-zz 

-^ 

A^  Tauri    • 

4.6 

5.67 

147 

az  48.6 

6    5.6 

-6    6.0 

+O.4Z3Z 

0.5807 

0.Q674 

+66 

+  I 

'  A»  Tauri 

6-3 

+5.67 

+  14.6 

+2Z   44.5 

6  2Z.5 

-  5  50.8 

+0.5031 

0.5807 

+0.6667 

+73 

-h  6 

56  Tauri 

6.0 

5.66 

12.9 

2Z    32.0 

Z2    Z7.4 

-  0    8.Z 

+  Z.O767 

0.5804 

0.0528 

+90 

+44. 

y^  Tauri 

4.7 

5.69 

12.2 

22      4.0 

Z4  40.2 

*2      9.4 

+0.6386 

0.5802 

0.047Z 

+88 

+16 

;t' Tauri 

6.3 

5.69 

I2.Z 

21    58.3 

14  415 

+  2    Z0.6 

40.7379 

0.5802 

0.047Z 

+90 

+2Z 

v»  Tauri 

4-7 

5.70 

12.0 

22  35-3 

15     3.1 

+  2   31.4 

+0.ZZ02 

0.580Z 

0.0462 

+46 

-X3 

.  1^  Tauri 

6.0 

+572 

•MI.9 

+22  46.3 

15  277 

+  2   55.Z 

-0.0638 

0.580Z 

+0.0452 

+35 

-22  i 

r  ':^url 

4-5 

5.72 

99 

22  45.9 

12Z    4Z.2 

+  8  547 

+O.Z784     0.5792 

0.0305 

+50 

-  8 

95  Tauri 

6.3 

5.76 

9.5 

.  23  54  0 

22      4.6 

+  9  17-2 

-Z.OOI6  1  0.5792 

0.0295 

-23 

-66 

-B.A.C.X463 

6.3 

5.74 

93 

23  26.7 

23      71 

+ZO  Z7.4 

-0.4949 

0.5789 

.0.027Z 

+ZI 

-47 

$19  Tauri. 

6.0 

5.76 

77 

23  47-6 

18    4  Z0.4. 

-  8  50.4 

-07554 

0.5778 

0.OZ5Z 

-  5 

-66 

103  Tauri 

6.0 

+5.76 

+  6.3 

+24    8.0 

8  29.5 

-  4  41 0 

-■Z.O738 

0.5766 

+0.0048 

-29 

-66  1 

n  Tauri. 

5.7 

5.65 

5.0 

2X    59.6 

-   X3  14.4 

-  0    6.5 

+Z.Z857 

0.5752 

-0.0062 

+90 

+58 

121  Tauri 

6.0 

5.73 

2.6 

23  58.4 

20    43 

+  6  28.4 

-Z.OO96 

0.5725 

ao22o 

-23 

-66 

B.  A.  C.  1801 

6.0 

+568 

+  x-5 

23  9.4 

23  27.3 

+  9  44.Z 

-O.23IZ 

0.57ZZ 

0.0296 

+26 

-30 

Neptune 

22      6.0 

19    2  28.9 

-zz    2Z.O. 

+0.7942 

0.5708 

0.0362 

+90 

+26 

140  Tauri 

7.0 

+5.63 

-  0.8 

+22   53.6 

6  5Z.3 

-7    7.9 

-0.2288 

0.5676 

-0.046Z 

+26 

-32 

141  Tauri 

6.7 

5.61 

0.9 

22    23.9 

7  23.8 

-  6  36.6 

+O.273Z 

0.5673 

0.0472 

+56 

-  5 

I  Geminorum 

5.0 

5.64 

1.4 

23  x6.z 

8  26.Z 

-  5  36.5 

-0.7076 

0.5668 

0.0495 

-  2 

-66 

.  2  Geminorum 

7.2 

5.^5 

1.6 

23  38.8 

9    9.8 

-  4  54-4 

-1.1494 

0.5665 

0.05  zo 

-37 

-66 

3  Geminorum 

6.3 

5.62 

2.0 

23    77 

zo  53-0 

-  3  Z4.8 

-0.6870 

0.5655 

ao526 

-  z 

-64 

4  Geminorum 

7.4 

+5.61 

-  2.2 

+23    0.8 

zz  Z37 

-  a  54  9 

-0.5798 

0.5653 

-0.0555 

+-  6 

-56 

6  Geminorum 

6.7 

5.61 

2.3 

22  55.9 

Z2      1.2 

-  2    9.0 

-0.5388 

0.5649 

0.0572 

+  8 

-53 

17  Geminorum 

3-5 

5-57 

2.6 

.22  32.Z. 

13      92 

-  I     3.4 

-o.z8z6 

0.5643 

0.0596 

+28 

-30 

12  Geminorum 

7-5 

5.61 

3.4 

23  1S.9 

Z5     6.8 

+  0  50.Z 

-Z.Z382 

0.5633 

.0.0636 

-35 

-67 

yi  Geminorum 

3.2 

556 

3.8. 

22  33.9 

z6  42.3 

+  2  22.Z 

-0.4379 

0.5624 

0.0669 

+X5 

-47 

14  Geminorum 

7.2 

+5.52 

-  3  9 

+2Z    42.0 

Z7  56.6 

+  3  33.9 

+0.4033 

0.56Z7 

-0.0695 

+65 

0 

d  Geminorum 

6.0 

542 

7  3 

2X    52.7 

20    5  3Z.2 

-  9  154 

-0.7250 

0.5548 

0.0922 

-  2 

-68 

C  Geminorum 

4.0 

532 

8.6 

20  43.0 

zz  z6.8 

-  3  414 

-0.0323 

0.5512 

0.Z029 

+37 

-26 

56  Geminorum 

5-7 

523 

10.8 

20  37-9 

19  33-5 

+  4  18.8 

-0.8538 

0.5458 

0.ZZ72 

-zo 

-69 

6z  Geminorum 

6.0 

5.20 

"3 

20  27.4 

.   2J  54.2 

+  6  34.8 

-0.9437 

0.5443 

O.Z2XZ 

-17 

-70 

/  Geminorum 

6.0 

+5.04 

-I2.X 

+17  541 

21    3  537 

-zz  37.4 

+Z.0820 

0.5405 

-O.Z306 

+90 

+36 

g  Geminorum 

5-3 

503 

131 

18  45.2 

7    41 

r-  8    331 

-0.268  z 

0.5385 

0.1354 

+24 

-43 

B.A.C.2658 

7.2 

495 

14.5 

18  31.1 

14    77 

-  z  43.0 

-Z.0062 

0.5340 

O.Z456 

-20 

-71 

3  Cancri 

6.0 

4.92 

143 

17  34-9 

14  "7 

-  X  39.1 

+0.0089 

0.5340 

0.1457 

+39 

-29 

5  Cancri 

6.3 

4.89 

I4.I 

1643.8 

14  337 

-  X  Z7.8 

+0.8867 

0.5337 

O.Z462 

+90 

+20 

C*  Cancri 

4.8 

+4.87 

-157 

+X7  56.8 

Z9  48.  z 

+  3  46.9 

-Z.23ZO 

0.5305 

-0.Z532 

-42 

-72 

29  Cancri 

6.0 

4.67 

16.2 

14  32.4 

22    4     3.6 

+ZZ  47.2 

+Z.I978 

0.5257 

0.Z634 

+90 

+42 

o-i  Cancri 

4.0 

443 

i8.i 

r  12    14.6 

Z9  2Z.9 

+  2  38.0 

+Z.Z003 

0.5176 

O.Z796 

+90 

+32 

6>  Leon  is 

59 

4.20 

19.4 

9  29.5 

23  zz     9.8 

-  6     Z.6 

+Z.Z939 

0.5Z09 

O.Z930 

+90 

+36 

h  J>onis 

5.7 

4.20 

19.9 

xo    9.3 

13     1-5 

-  4  X3.Z 

+0.0992 

0.5Z02 

0.1943 

+45 

-31 

0  Leon  is 

3.8 

+413 

-20.5 

+10  20.8 

17  57.1 

+  0  34  0 

-Z.0775 

0.5085 

-O.Z977 

-23 

-80 

iz  Sextantis 

6.0 

4.01 

21.0 

8  47-4 

24    3     76 

+  9  29.0 

-Z.Z962 

0.5059 

a203z 

-33 

-81 

IT  Leonis 

5.0 

399 

21.0 

8  3M 

4  15.9 

+10  35.4 

-Z.Z325 

0.5057 

0.2037 

-28 

-81 

14  Sextantis 

6.6 

3.92 

20.5 

6     5.9 

7  52.0 

-  9  54-5 

+0.8134 

0.5049 

0.2056 

+90 

+  7 

16  Sextantis 

6.9 

392 

20,8 

6  39.6 

9    Z2.0 

-  8  36.8 

-0.0827 

0.5046 

0.2062 

+34 

-42 

19  Sextantis 

6.2 

+3.87 

-20.5 

+  5     6.5 

ZZ    95 

-  6  42.5 

+Z.2303 

0.5043 

-0.207Z 

+90 

.38 

34  Sextantis 

6.7 

3.69 

21.2 

4    6.3 

25    3  30.6 

+  9  ZZ.5 

-Z.0956 

0.5026 

0.2Z26 

-24 

-85 

36  Sextantis 

6.6 

3.67 

21.0 

3     08 

4  54  4 

+ZO  32.9 

-0.Z866 

0.5025 

0.2  z  30 

+29 

-49 

,  55  Leonis 

6.2 

3.60 

20.7 

z  16.2 

zo  42.2 

-  7  48.8 

+0.4994 

0.5027 

O.2Z4I 

+70 

-12 

57  Leonis 

6.9 

3.59 

20.6 

:    0  57.9 

zo  58.2 

-  7  33.3 

+0.7808 

0.5027 

O.2Z4I 

+90 

+  3. 

I   /« Leonis    . 

J 

5.4 

+3.56 

-20.7 

.+  0  32.2 

•    15     3  3 

-  3  34-9 

+0.3779 

0.5029 

-0.2Z47 

+6z 

-10 
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1                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

Trb  Stak's 

At  Cokjunctxon  xy  R.  A. 

Limiting  1 
Parallelt.  | 

Name.- 

Mi* 

Red'nt  from 
X599A 

Apparent 
Declination. 

\Vaahin|Eton 
Mean  Ttme. 

Hoar  Angle 
H 

y 

jr* 

y 

N. 

S. 

Aa 

tA 

8 

m 

• 

d    h     m 

'•  h     m 

• 

• 

^Leonis 

6.9 

+3-52 

-20.3 

-  0  47.5 

as  X8    8.7 

-  0  34.7 

+X.1798 

0.5032 

-0.2149 

+89 

+31 

/•Leonia 

57 

3.50 

20.9 

4>  0  28.4 

20  37- 1 

+  I  49.6 

-0.7479 

0.5035 

0.2151 

+  I 

-«3 

e  T^eonis 

53 

341 

20.2 

-  2  27.1 

»•    5  39.8 

+10  37.1 

+0.5300 

0.5052 

0.2149 

+72 

-II 

B.A.C.4006 

6.1 

3-31 

19.5 

446.6 

X6  53.2 

-  2  28.3 

+0.6791 

0.5079 

0.2132 

+84 

-  2 

q  Virginis 

5.7 

3.14 

Z8.2 

8  54.0 

»T  X5  30.4 

-  4  30.1 

+0.4398 

0.5172 

0.2047 

+63 

-15 

t  Virginis 

5.7 

+300 

-16.3 

-12    II.2 

28  18  13.3 

-  X  35.6 

-X.2221 

0.5332 

-0.1844 

-42 

-90 

75  Virginis 

6.0 

301 

15.4 

14   50.9 

21    II.7 

+  0  17.2 

+1.0938 

0.5353 

0.1814 

+75 

+26 

83  Virginis 

6.0 

300 

^^l 

15   40.5 

»»    2  477 

+  5  427 

+0.9798 

0.5392 

0.1752 

+74 

+18 

85  Virginis 

6.5 

2.99 

14.8 

15  15  9 

3  19.3 

+  6  13.2 

40.4470 

0.5397 

0.1746 

+58 

-14 

B.  A.  C.  4700 

5.6 

2.95 

13.8 

15  497 

X5  12.4 

*  -  6  16.9 

-0-937I 

0.5484 

O.X595 

-22 

-90 

B.  A.  C.  4722 

5.8 

+2.96 

-13.2 

-17  44.0 

X7  17.8 

-  4  X57 

+0.7585 

0.550X 

-0.1566 

+72 

+  4 

|i  Librae 

50 

2.93 

10.2 

19  24.7 

18  35.4 

-  3  50.6 

-0.9150 

0.5691 

0.1 141 

-22 

-90 

««  Librae 

6.5 

-I-2.92 

-10.1 

-19  16.2 
NEW 

X9    40 
MOON. 

-  3  23.x 

-X.1184 

0.5694 

-aii3i 

-42 

-90 

DECEMBER. 

X4  Sagittarii 

6.0 

+3.11 

■f   2.8 

-21  44.4 

8  20  19.7 

-  4  56.0 

-0.6437 

0.5986 

+0.0629 

-14 

-88 

B.A.C.6336 

6.2 

315 

4.6 

2Z  28.8 

4    5  42.2 

+  4    4  4 

-0.2067 

0.5936 

0.0857 

+11 

-51 

B.A.C.6347 

6.0 

+3.14 

+  4  7 

-21    8.0 

6    6.2 

+  4  27.5 

-0.5236 

0.5935 

+0.0867 

-  6 

-75 

28  Sagittarii 

5.6 

3.20 

5.0 

22  29.8 

9    2.5 

+  7  16.9 

+X.1238 

0.5926 

0.0937 

+68 

+33 

B.A.C.6386 

7.3 

3.15 

5.6 

20  23,0 

9  41.5 

+  7  54-4 

-0.9588 

0.5924 

0.0949 

-31 

-90, 

29  Sagittarii 

5.5 

3.15 

57 

20  26.3 

xo  24.4 

+  8  35  6 

-0.8338 

0.5923 

0.0969 

-?3 

-9o| 

30  Sagittarii 

6.6 

3.20 

5.5 

22  16.6 

xo  50.6 

•f  9    0.8 

+1.0726 

0.5922 

0.0980 

+68 

+28 

31  Sagittarii 

7.0 

+3-20 

+  5.6 

-22    2.3 

-XX    2X/8 

+  9  30.8 

+0.8825 

0.5920 

40.0992 

+68 

+13 

33  Sagittarii 

6.0 

319 

5.9 

21  28.9 

Z2      7.2 

+10  14.4 

+0-3937  ;  0.5918 

oaoio 

+46 

-17 

f  Sagittarii 

5-7 

3.18 

6.2 

20  47.2 

13  28.0 

+11  32.1 

-0.1722,0.5913 

0.104 1 

+15 

-49 

ft  Sagittarii 

35 

3.20 

6.2 

21  14.3 

13  36.8 

+XI  40.5 

+0.2998 

0.5912 

0.1045 

+41 

-22 , 

0  Sagittarii 

3.8 

323 

6.6 

21    53.3 

x6  23.4 

-  9  39-3 

+X.2568 

0.5903 

0.1 108 

+68 

+50 

IT  Sagittarii 

3.1 

+3.22 

+  7.1 

-21   10.9 

18  27.0 

-  7  40.6 

+0.7754 

0.5896 

+0.1155 

+69 

+  5 

d  Sagittarii 

50 

319 

8.Z 

19    7.8 

21  397 

-  4  35  2 

-0.9186 

0.5883 

0.1227 

-26 

-90, 

B.A.C.6658 

73 

3.20 

91 

J8  33  6 

5    I  54-5 

-  0  30.3 

-0.9540 '  0.5866 

0.1318 

-27 

-90 

B.  A.  C.  6707 

6,4 

3.24 

9.6 

19    4-4 

5  18.2 

+  2  45.7 

+0.0235 

0.5851 

0.1388 

+29 

-38 

B.  A.  C.  6710 

5.8 

323 

97 

18  27.2 

5  34.1 

+  3    0.9 

-0.5658 

0.5849 

0.1394 

-  3 

-78; 

57  Sagittarii 

6.1 

+3.28 

+10.7 

--19  17.9 

*  IX  467 

*  ®  59.4 

+1.1921 

0.5820 

+0.1517 

+71 

+38 

B.  AC.  6992 

6.7 

3.30 

138 

15     6.0 

•   23  45'3 

-  3  28.8 

-1.0976 

0.5760 

0.1732 

-33 

-90 

)3  Capricomi 

32 

330 

13.6 

15     5.8 

23  51  2 

-  3  23.1 

-1.0835 

0.5759 

0.1733 

-32 

-90 

B.  A.  C.  7087 

6.3 

332 

15.0 

14     3-8 

6    5  26.8 

+  2     0.2 

-1. 1 302 

0.5731 

0.1823 

-35 

-90 

Tx  Capricorni 

7.0 

336 

14.8 

15  29.6 

646.5 

+  3  170 

+0.5547 

0.5723 

0.1843 

+66 

-  9 

Tg  Capricomi 

5.6 

+336 

+15.0 

-15  18.3 

7  36.0 

+  4    47 

+0.5176 

0.5719 

40.1855 

+63 

-XX 

8  Aquarii 

6.8 

3.40 

16.9 

13  26.4 

x6  30.3 

-II  20.3 

+0.3451 

0.5674 

0.1979 

+54 

-20 

9  Aquarii 

6.8 

341 

16.8 

13  55-^ 

17     1.8 

-xo  49.9 

+0.9335 

0.5671 

P.  1985 

+76 

+14 

V  Aquarii 

47 

3.41 

18.0 

XI  46.5 

20  44.0 

-  7  15.6 

-0.4861 

0.5653 

0.2030 

+  9 

-70 

19  Aquarii 

5.8 

3.44 

19.2 

xo  10.4 

7    3  367 

-  0  37-5 

-0.6799 

0.5621 

0.2106 

-  I 

-88 

B.A.C.7562 

5.5 

+3.52 

+20.7 

-  9  29  7 

12  22.5 

+  7  50.0 

+0.5187 

0.5583 

+0.2187 

469 

-II 

c^  Capricomi 

5  5 

351 

20.7 

9  32.5 

•   "  ^IZ 

+  7  52.1 

40.5726 

0.5583 

0.2187 

+72 

-  8 

<«  Capricomi 

6.4 

3.52 

20.7 

9  44  2 

12  58.6 

•I-  8  248 

40.8941 

0.5581 

0.2192 

+80 

+11 

30  Aquarii 

5.8 

3.56 

22.3 

7    0.3 

:2o  39.0 

-  8  10.6 

-0.1610 

0.5551 

0.2247 

+29 

-48 

B.A.C.7704 

7.3 

3.58 

22.8 

6  19.0 

22  39.3 

-  6  X4.4 

-0.4048 

0.5544 

0.2260 

+16 

-63 

B.A.C.7744 

6.7 

+3.58 

+23.1 

-  5  12.7 

8    0  57  2 

-4     X.2 

-09995 

0.5537 

+0.2273 

-18 

-90 

B.  A.  C.  775a 

6.7 

3-59 

23.5 

.    4  567 

X  28.0 

-  3  31-5 

-1.1525 

0.5535 

0.2276 

-30 

-90 

44  Aquarii 

6.4 

3.62 

23.5 

5  53.1 

2  56.1 

-  a    6.3 

+0.1318 

05531 

0.2283 

+45 

-32' 

51  Aquarii 

5.8 

3.65 

23.8 

5  20.5 

6     7.9 

+  0  58.9 

40.3x49 

0.5521 

0.2298 

+57 

-22 

K  Aquarii 

5.2 

3.70 

24.4 

-  4  44.5 

12   23.3 

+  7    17 

+1x541 

0.5506 

0.2320 

+85 

+29 

Lalande  44337 

6.3 

+3.71 

+24.9 

4    4*3 

13  47.0 

•I-  8  22.6 

+0.7992 

0.5502 

+0.2324 

+86 

♦4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Tttt    STAil*8 

At  CoNjaNCTiOM  iw  R.  A. 

Limiting 
Parallels. 

Rcd'ns  from 

Nftmo. 

Mrs, 

iS^.o. 

Dec  linn  Li  on. 

Wa  shin  Eton 
MfeU)  Time. 

Hour  Angle 
H 

Y 

^ 

y 

N. 

S. 

Aa 

A« 

i 

J* 

p 

d     h      m 

h      SI 

• 

• 

3  Piscium 

6.4 

+379 

+26.7 

-  0  20.9 

8  22  56.5 

-  6  46.2 

-0.8356  0.5486 

+0.2339 

-  7   -9o| 

K  Piscium 

47 

395 

273 

+  0  42.6 

9  II     7.4 

+  5     03 

+0.9381 1  0.5478 

0.2332 

+90 

+13 

9  Piscium 

6.6 

3  95 

273 

0  34.5 

II   16.2 

+  5     8.8 

+1.1096 '  0.5478 

0.2331 

+90 

+25 

i6  Piscium 

5.8 

399 

27.9 

I  33  0 

15  31  2 

+  9  15  4 

+1.1089 

0.5475 

0.2321 

+90 

+25 

19  Piscium 

4-9 

4.05 

28.3 

2  56.1 

20    94 

-10  15.6 

+07740 

0.5476 

0.2306 

+90 

+  3i 

36  Pisciutn 

6.3 

+4.24 

+29.6 

+  7  413 

10  10     6.7 

+  3  13.8 

-0.8982 

0.5490 

+0.2234 

-11 

-82 

d  Piscium 

5-3 

4.27 

29.5 

7  38.2 

II  58.1 

+  5     1-5 

-0.4336 

0.5493 

0.2222 

+16 

-63 

45  Piscium 

6.9 

431 

29.1 

7    8.5 

14  18.8 

+  7  17.5 

+0.5928 

0.5497 

0.2205 

+78 

-  6 

75  Piscium 

6.0 

4.62 

29.6 

12  25.4 

11    8  57.3 

+  I  18.4 

-0.8559 

0.5541 

0.2033 

-  9 

-78 

71  Piscium 

3.7 

4.81 

28.9 

14  50.0 

20    94 

-II  52.6 

-1.1338 

0.5576 

0.1896 

-32 

-75 

loi  Piscium 

6.3 

+4.85 

+28.4 

+14    92 

22     49 

-10     I.I 

-0.0708 

0.5582 

+0.187 1 

+36 

-36 

104  Piscium 

7-5 

4.88 

28.1 

13  46.8 

23  38.0 

-  8  31.1 

+0.6014 

0.5587 

0.1849 

+80 

-  I 

27  Arietis 

6.3 

5.26 

24.9 

17  15-8 

1%  22  19.3 

-10  37.6 

+0.8072 

0.5665 

0.1487 

+90 

+15 

B.A.t.782 

7.0 

531 

25.0 

18  26.5 

23  28.6 

-  9  30.8 

-0.2438 

0.5669 

0.1466 

+25 

-42 

11  Arietis 

6.0 

5.42 

243 

19  35  3 

18    3  15.4 

-  5  52.1 

-0.8934 

0.5682 

0.1396 

-13 

-70 

47  Arietis 

6.0 

+554 

+22.9 

+20  16.2 

10    0.2 

+  0  38.2 

-0.7060 

0.5702 

+0.1267 

-  1 

-69 

6  Arietis 

4.0 

5-57 

21-3 

19  21.0 

15  48.8 

+  6  14.2 

+0.9547 

0.5718 

0.1150 

+90 

+28 

C  Arietis 

4.8 

5.62 

21. 1 

20  40.6 

17  12.0 

+  7  34  4 

-0.2705 

0.5721 

0.1122 

+24 

-40 

Ti  Arietis 

50 

5.66 

20.4 

20  47.3 

19  53-4 

+10  10.0 

-0.0939 

0.5728 

0.1065 

+33 

-30 

rj  Arietis 

5-3 

5.65 

20.2 

20  23.2 

20  32.9 

+10  48.1 

+0.3949 

0.5730 

0.1052 

+64 

-  4 

65  Arietis 

6.0 

+5.67 

+20.0 

+20  27.0 

21  15.6 

+11  29.2 

+0.4033 

0.5731 

+0.1037 

+65 

-  3 

B.  A.  C.  1055 

6.8 

5.71 

20.3 

21  41.4 

21  18.1 

+11  31.6 

-0.8876 

0.5731 

0.1036 

-13 

-68 

B.  A.jC.  1143 

6.0 

579 

17.6 

20  36.9 

14    5  45.0 

-  4  20.1 

+1.0362 

0.5748 

0.0853 

+90 

+37 

B.A.^C.1189 

6.0 

5.86 

17. 1 

21  56.6 

8     1.9 

-  2     8.2 

-0.1668 

0.5752 

0.0803 

+29    -31 

32  Tauri 

6.0 

5.90 

16.3 

22  11.5 

10  57.7 

+  0  41.2 

-0.2024 

0.5755 

0.0737 

+27    -33 

33  Tauri 

6.3 

+5-93 

+  16.3 

+22  53.2 

zi    2.2 

+  0  45.5 

-0.9268 

0.5755 

+0.0735 

-16 

-67 

B.  A.  C.  1238 

6.3 

594 

15.8 

22  55  3 

12  40.4 

4-  2  20.2 

-0.8465 

0.5757 

0.0699 

-II 

-67 

A»  Taur^ 

4.6 

592 

15.0 

21  48.6 

14  16. 1 

+  3  52.3 

+04301 

0.5759 

00662 

467 

+  2, 

A2  Tauri 

6.3 

5.92 

15.0 

21  44.4 

14  32.2 

+  4     7.8 

+0.5206 

0.5759 

0.0657 

+75 

■'^i 

56  Taun 

6.0 

5.95 

132 

21  32.0 

20  33.8 

+  9  56.2 

+1.0951 

0.5762 

0.0519 

+90 

+45  1 

X^  Tauri 

47 

+6.00 

+12.5 

+22     4.0 

22  587 

-II  44.2 

+0.6523 

0.5762 

+0.0463 

+89 

+16. 

X^  Tauri 

6.3 

5.99 

12.5 

21  58.3 

23    0.0 

-II  43.0 

+0.7523 

0.5762 

0.0462 

+90 

+22; 

v^  Taurj 

4-7 

6.03 

12.4 

22  35  3 

23  21.9 

-II  22.0 

+0.1 199 

0.5762 

0.0454 

+46 

-12 

t/9  Taun 

6.0 

6.03 

12.4 

22  46.3 

23  46  9 

-10  57.8 

-0.0556 

0.5762 

0.0444 

+36 

-22 

T  Tauri 

4.5 

6.08 

10.2 

22  46.0 

16     6     5.4 

-  4  53.3 

+0.1847 

0.5759 

0.0298 

+50 

"7; 

95  Tauri 

6.3 

46.14 

+io.a 

+23  54  0 

6  29.0 

-  4  30.5 

-1.0028 

0.5758 

+0.0289 

-23 

-66 

B.AC.  1463 

6.3 

6.12 

9.6 

23  26.7 

7  32.2 

-  3  297 

-0.4928 

0.5758 

0.0264 

+11 

-47 

99  Taurj 

6.0 

6.16 

8.0 

23  47.6 

12  39.0 

+  I  25.9 

-0.7571 

0.5752 

0.0145 

-  4 

-66 

103  Taurj 
108  Tauri 

6.0 

6.20 

6.5 

24    8.0 

17    0.5 

+  5  37-8 

-1.0791 

0.5746 

+0.0045 

-30 

-66 

6.3 

6.12 

5-3 

22  10.3 

20  10.3 

+  8  40.7 

+1.0078 

0.5738 

-0.0029 

+90 

+47 

n  Taur 

5.7 

+6.12 

+  4.7 

+21  59.6 

21  47  9 

+10  14.8 

+1.1928 

0.5735 

-0.0067 

+90 

+58. 

121  Tanr  . 

6.0 

6.23 

2.5 

23  58.4 

16    4  40.6 

-  7    7.4 

-1.0181 

0.5716 

0.0224 

-24 

-66 

B.  A.  C.  1801 

6.0 

6.20 

+  1.2 

23     9-4 

8     47 

-  3  507 

-0.2379 

0.5705 

0.0302 

+25 

-3^1 

Neptvne 

22     4.6 

9  447 

-  2  14.4 

+0.8632 

0.5712 

0.0337 

+90 

+30' 

140  Tauri 

7.0 

6.19 

-  t-3 

22  53.6 

15  30.4 

+  3  19  1 

-0.2407 

0.5677 

0.0464 

+25 

-32 

Ii4i  Tauri 

6.7 

+6.17 

-  ;.5 

+22  23.8 

X6     3.0 

+  3  50.5 

+0.2653 

0.5675 

-0.0476 

+55 

-  5 

I  Geminorum 

5.0 

6.20 

a^ 

23  16.1 

17     5.4 

+  4  507 

-0.7185 

0.5671 

0.0498 

-  3 

-66 

2  Geminorum 

7.2 

6.23 

_i.x 

23  38.8 

17  49.2 

+  5  32.9 

-1.1618 

0.5668 

0.0514 

-38 

-66 

3  Geminorum 

6.3 

6.19 

2.7 

23    7.7 

19  327 

+  7  12.8 

-0.6987 

0.5661 

0.0551 

-  I 

-65 

4  Geminorum 

7.4 

6.20 

2.8 

23     0.8 

19  53.0 

+  7  32.4 

-0.5935 

0.5659 

0.0558 

+  5 

-57, 

6  Geminorum 

6.7 

+6.19 

-  30 

+22  55.8 

20  41.0 

+  8  18.7 

-0.5503 

0.5655 

-0.0575 

+  8 

-54 

71  Geminorum 

3.5 

6.17 

34 

22  32.1 

21  49.1 

+  9  24.4 

-0.1926 

0.5650 

0.0599 

+28 

-31 

fi  Geminorum 

32 

6.17 

4-7 

22  33-8 

17     I  22  4 

-II     9.9 

-0.4498 

0.5633 

0.0674 

+14 

-47 

14  Geminorum 

7.2 

6.13 

5.1 

21  42.0 

2  36.6 

-  9  58.2 

+0.3944 

0.5627 

0.0699 

+64 

0 

d  Geminorum 

6.0 

6.09 

87 

21    52.7 

14  10.6 

+  I  11.8 

-07413 

0.5567 

0.0928 

-  4 

-68 

C  Geminorum 

4.0 

+6.01 

-10.4 

+20  42.9 

19  550 

+  6  44.6 

-0.0487 

0.5532 

-0.1035 

+36 

-27 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Tr«  Stak*8 

At  COKJUMCTIOll  IN  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Nam& 

Mag. 

i899.a 

Apparent 
DecUnation. 

Washington 
Mean  Time. 

Hoot  Angle 
U 

Y 

«* 

y 

N. 

S. 

Aa 

AS 

8 

m 

• 

d    h      m 

h     m 

• 

• 

56  Geminorum 

5.7 

+5.95 

-12.8 

+20  37.8 

18    4     97 

-  9  17.1 

-0.8741 

0.5485 

-0.1 180 

-12 

-69 

6i  Geminorum 

6.0 

5-94 

134 

20  27.3 

6  29  7 

-7     18 

-0.9623 

0.5472 

0.1219 

-19 

-70 

/  Geminorum 

6.0 

578 1     147 

17  54.0 

12  27.3 

-  I  15  9 

+1.0618 

0-5435 

0.13x5 

+90 

+34 

g  Geminorum 

5-3 

5.79 1     157 

18  45.1 

15  36.6 

+  X  47.3 

-0.2882 

0.5416 

0.1363 

+22 

-44 

B.A.C.2658 

72 

5  73|     17.5 

18  31.I 

22  37-5 

+  8  347 

-1.0266 

0.5372 

0.1466 

-22 

-7X 

3  Cancri 

6.0 

+570    -17-4 

+17  34-8 

22  41.5 

+  8  38.6 

-0.0124 

0.5372 

-0.1467 

+38 

-30 

5  Cancri 

6.3 

5.67 '     17.4 

16  43  7 

23     32 

+  8  59.7 

+0.8651 

0.5370 

0.1472 

+90 

+18 

Q  Cancri 

4.8 

5.67       18.9 

X7  56.8 

19    4  15.6 

-  9  57  8 

-1.2519 

0.5339 

0.1542 

"45 

-72 

29  Cancri 

6.0 

5.49 

19.9 

14  32.4 

12  27.6 

-  2     I.I 

+I.I744 

0.5290 

0.1644 

+90 

+39 

a«  Cancri 

40 

5.28 

22.5 

«  145 

ao  3  397 

-II  16.4 

+1.0768 

0.5206 

0.1806 

+90 

+28 

cj  Leonis 

59 

+5.07 

-24.3 

+  9  29.4 

19  22.2 

+  3  587 

+1.1714 

0.5132 

-0.1938 

+90 

+31 

h  Leonis 

57 

5.06      24.7 

10    9.2 

21  13  3 

+  5  46.6 

+0.0775 

0.5124 

0.1951 

+43 

-32 

0  Leonis 

3.8 

5.00 1     25.5 

10  20.7 

31    2     7.6 

+10  32.3 

-1.0986 

0.5105 

0.1984 

-25 

-80 

XI  Sextantis 

60 

4.89 1     26.2 

8  47.3 

II  16.5 

-  4  34  2 

-1.2147 

0.5073 

0.2036 

-36 

-81 

ff  Leonis 

50 

4.87      26.3 

8  31.3 

12  24.7 

-  3  28.0 

-X.1534 

0.5070 

0.2042 

-28 

-81 

14  Sextantis 

6.6 

+4.79 ,  -25.9 

+  6    5.8 

16     0.4 

+  0     1.7 

+0.7945 

0.5060 

-0.2058 

+90 

+  5 

16  Sextantis 

6.9 

479 1     26.2 

6  39.5 

17  20.3 

+  X  19  3 

-0.1020 

0.5055 

0.2064 

+33 

-43 

19  Sextantis 

6.2 

474      259 

5    6.4 

19  17.6 

+  3  13.4 

+1.2127 

0.5051 

0.2073 

+90 

+36 

34  Sextantis 

6.7 

4.59 ,     26.7 

4    6.2 

22  II  39.8 

-  4  516 

-1.1139 

0.5022 

0.2123 

-26 

-86 

36  Sextantis 

6.6 

4-57 1     26.5 

3    0.7 

13     39 

-  3  29.9 

-0.2025 

0.5021 

0.2126 

+28 

-50 

55  Leonis 

6.2 

+4.51  j  -26.3 

•I-  I  z6.i 

18  53.1 

+  2    9.8 

+0.4892 

0.5017 

-0.2135 

+^ 

-X3 

57  Leonis 

6.9 

4.50 1     26.2 

0  57.9 

19    9.2 

+  2  25.4 

+0.7682 

0.5017 

0.2135 

+90 

+  3 

/2  Leonis 

5-4 

4.46 1     26.4 

+  0  32.1 

23  15  5 

+  6  25.0 

+0.3655 

0.5016 

0.2139 

+61 

-29 

/<  Leonis 

6.9 

4.43      26.2 

-  0  47.6 

28    2  22.0 

•f  9  26.4 

+1.1701 

0.5016 

0.2141 

+89 

+30 

/*  Leonis 

5-7 

4.41      26.7 

+  0  28.3 

4  51-5 

+11  51.8 

-0.7631 

0.5019 

0.2141 

-  2 

-80 

e  Leonis 

5.3 

+4.32  1  -26.0 

-  2  27.2 

13  58.5 

-  3  X6.3 

+0.5219 

0.5025 

-0.2136 

+72 

-II 

B.  A.  C.  4006 

6.1 

4.22      25.2 

4  467 

24    I  18.8 

+  7  451 

+0.6748 

0.5046 

0.2 1 16 

+85 

-  2 

q  Virginis 

5.7 

4  03  ,     23.5 

8  54  I 

26    0  14.5 

+  6     1.9 

+0.4394 

0.5125 

0.2026 

+63 

-16 

i  Virginis 

5.7 

3.85       20.8 

12  11.3 

26    3  23.8 

+  8  22.9 

-1.2274 

0.5275 

0.1822 

-42 

-90 

75  Virginis 

6.0 

3-86.     19.6 

14  50.9 

6  25.3 

-MI   18.8 

+1.1029 

0.5295 

0.1793 

+75 

+27 

83  Virginis 

6.0 

+3.85  i  -18.8 

-15  40.6 

12     7.0 

-  7    lO.I 

+0.9919 

0.5334 

-0.1732 

+74 

+19 

85  Virginis 

6.5 

3.83'     18.8 

15  15.9 

12  39.1 

-  6  39.0 

+0.4531 

0.5338 

0.1726 

+59 

-14 

B.  A.  C.  4700 

5.6 

3.76 1     17.4 

15  49.8 

27     0  44.0 

+  5     2.7 

-0.9376 

0.5427 

0.1577 

-22 

-90 

B.  A.  C.  4722 

5.8 

3.78       16.6 

17  44.1 

2  51.4 

+  7     6.0 

+0.7670 

0.5444 

O.I549 

+72 

+  4 

ji  Librae 

50 

3.65 1     12.6 

19  24.8 

28    4  29.0 

+  7  51.0 

-0.9122 

0.5648 

0.1 132 

-25 

-90 

»*Libr» 

6.5 

+3.64    -12.5 

-19  16.2 

4  57.9 

-I-  8  18.9 

-1.1164 

0.5651 

-0.1 123 

"4X 

-90 

p  Ophiuchi  (SMar) 

50 

3-59        6.1 

23  13.0 

29  II  10.7 

-10  35  3 

+0-5537  . 0.5867 

0.0472 

+53 

-7 

Uranus 

21    54.3 

16  52.4 

-  5     6.8 

-1.0258   0.5875 

0.0321 

-42 

-90] 

15  Ophiuchi 

7.3 

+3.55    -  4-5 

^-22   59.8 

19     2.9 

-  3     x-4 

+0.0303   0.5910 

-0.0280 

+19 

"^^1 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURxNG  THE  YEAR  . 

1899. 

The  Star's 

IMMERSION. 

EMERSION,. 

! 

' 

oo 

Date. 

Ani^e 

from 

Waahington. 

Angle  from.   1 

gl 
|1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertta 

h    m 

h    m 

• 

• 

h    m 

h    m 

• 

• 

h     m 

Jan.      z 

36  Sextantis 

6.6 

9  42 

14  55 

Z02 

Z2Z 

ZZ     2 

Z6  Z4 

333 

326 

X    X9 

2 

e  Leonis 

5-3 

10  34 

15  42 

142 

157 

xz  57 

Z7     6 

293 

284 

X  24 

3 

14  Virginis 

6.9 

13  47 

18  52 

179 

156 

14  34 

19  39 

248 

215 

0  47 

20 

33  Tauri 

6.3 

zo    7 

14     5 

115 

6z 

zo  57 

14  55 

245 

z88 

0  50  , 

23 

10  Geminorum 

7.0 

0    6 

3  54 

60 

"5 

I     z 

4  49 

295 

351 

0  55 

23 

II  Geminorum 

7-3 

0  14 

4     2 

93 

Z46 

z  X7 

5     5 

263 

320 

I     3 

24 

61  Geminorum 

6.0 

iz  29 

15  II 

151 

95 

Z2  23 

z6    4 

255 

199 

0  53 

25 

C^  Cancri 

4.8 

841 

Z2    20 

"3 

95 

zo    7 

13  46 

305 

260 

X  26 

«.     ^7 

0  Leonis 

3.8 

5  35 

9    6 

86 

137 

643 

zo  14 

326 

12 

X     8 

Feb.     I 

75  Virginis  \ 

6.0 

8    9 

zz  20 

Z09 

159 

9  zo 

Z2  21 

306 

351 

X      z 

4 

22  Scorpii 

5-5 

13    6 

z6    4 

80 

ZZ7 

X4   Z2 

17    ZZ 

307 

334 

I     7 

i6 

B.  A.  C.  1055 

6.8 

2    5 

4  19 

8z 

zz6 

3  33 

546 

241 

232 

X  27 

19 

2  Geminorum 

7.2 

2  39 

4  41 

143 

20Z 

3  27 

5  29 

214 

270 

0  48 

19 

12  Geminorum 

7.5 

zz  Z7 

13  17 

87 

30 

Z2    Z5 

14  15 

304 

250 

0   58   ; 

21 

B.  A.  C.  2658 

7.2 

Z2    Z4 

Z4     6 

87 

32 

13  XI 

15     3 

32Z 

267 

0  57 

25 

/« Leonis 

5-4 

12  42 

14  19 

166 

137 

13  44 

Z5  20 

265 

225 

I      X  i 

26 

B.  A.  C.  4006 

6z 

13  59 

15  31 

123 

92 

Z5  z6 

z6  48 

300 

257 

I  17 

27 

q  Virginis 

5.7 

zo  46 

Z2    Z5 

57 

82 

zz  Z7 

Z2   46 

13 

31 

0  31 

Mar.    4 

B.  A.  C.  5815 

7.3 

z6  50 

17  58 

53 

57 

17  59 

Z9    7 

306 

295 

X     9 

15 

C  Arietist 

4.8 

zo    9 

zo  35 

Z2I 

66 

ZO  5z 

zz  Z7 

229 

173 

0  42 

i6 

B.  A.  C.  1238 

6.3 

5  31 

5  53 

88 

42 

654 

7  17 

263 

207 

I  24 

17 

99  Tauri 

6.0 

7     3 

7  22 

150 

96 

7  50 

8    8 

219 

162 

0  46 

i8 

I  Geminorum  f 

5.0 

Z3  Z9 

13  33 

84 

27 

14    8 

Z4  21 

297 

239 

04S 

19 

d  Geminorum 

6.0 

"  34 

II  44 

Z19 

62 

12  35 

12  45 

278 

224 

X      X   > 

24 

36  Sextantis 

6.6 

10  33 

10  24 

107 

Z09 

"  54 

zz  44 

327 

304 

X  20 

25 

e  Leonis 

5-3 

zz  21 

zz    7 

193 

194 

zz  56 

zz  42 

241 

232 

0  35 

29 

B.  A.  C.  4923 

7-3 

14  56 

Z4  26 

71 

70 

z6    4 

15  33 

326 

310 

X     7 

30 

B.  A.  C.  5254 

5.8 

14  17 

13  43 

114 

Z20 

15  39 

15     5 

277 

279 

X  22 

31 

B.  A.  C.  5709 

6.3 

17  51 

17  13 

73 

60 

19  zo 

z8  32 

282 

255 

X  19 

31 

26  Ophiuchi 

6.1 

z8    7 

17  29 

48 

32 

Z9  zo 

z8  3z 

306 

279 

X      2 

April    I 

63  Ophiuchi 

6.6 

Z4  20 

13  39 

122 

z6i 

15  24 

14  42 

243 

273 

X     4 

2 

v^Sagittariif 

50 

Z3  52 

13     6 

39 

88 

14  35 

13  49 

315 

359 

0  43 

2 

V*  Sagittarii 

5.1 

14  32 

13  46 

Z2 

57 

14  50 

14    4 

341 

23 

0  z8 

2 

B.  A.  C.  6448 

6.4 

14  53 

14    7 

160 

203 

15  II 

14  25 

191 

231 

0  z8 

7 

16  Pisciumf 

5.8 

z6  57 

15  52 

24 

75 

17  37 

z6  3z 

289 

340 

0  39 

24 

75  Virginis 

6.0 

9  22 

7  " 

177 

221 

9  56 

7  45 

240 

280 

0  34 

29 

B.  A.  C.  6343 

6.3 

15    7 

12  35 

ZIO 

149 

16    3 

13  32 

243 

273 

0  57 

30 

/  Sagittarii 

5.2 

19  53 

17  16 

2Z 

18 

20  50 

z8  12 

293 

278 

0  56 

May   12 

z  Geminorum 

50 

9  45 

6  23 

37 

339 

zo    Z2 

6  50 

352 

294 

0  27 

13 

C  Geminorum  f 

4.0 

^3  34 

zo    8 

Z29 

74 

14    25 

zo  58 

263 

207 

0  50 

18 

55  Leonis 

6.2 

13  42 

9  56 

98 

57 

14    50 

II    4 

323 

276 

z     8 

18 

57  Leonis 

6.9 

Z4  21 

10  35 

X44 

99 

15    26 

zz  40 

275 

226 

X    5 

25 

B.  A.  C.  5846 

6.8 

20  34 

z6  Z9 

Z09 

72 

21    32 

17  17 

232 

z88 

0  58 

25 

B  Ophiuchi 

33 

20  53 

z6  38 

Z40 

ZOI 

21    25 

Z7  10 

20Z 

157 

0  32  . 

30 

B.A.C.77i7t 

6.9 

z6    8 

"  35 

93 

144 

17      2 

12  28 

224 

273 

053' 

June     3 

104  Piscium 

7-5 

z8  52 

Z4    2 

Z09 

Z62 

19   32 

14  42 

205 

257 

0  40 

21 

18  Ophiuchi 

6.7 

20    9 

14    8 

53 

15 

21       5 

15     4 

296 

251 

0  56 

23 

v»  Sagittarii 

5.0 

17  34 

zz  25 

86 

Z02 

18    52 

Z2  43 

247 

247 

X  z8 

23 

v»  Sagittarii 

S'o 

z8     6 

zz  57 

82 

91 

19   24 

Z3  z6 

249 

241 

X  Z9  1 

23 

0  Sagittarii  f 

3.8 

23  17 

17    8 

47 

2 

0    ZZ 

z8     z 

274 

224 

0  53 

28 

16  Piscium* 

5.8 

z6  36 

zo    8 

89 

Z40 

17    25 

10  57 

224 

275 

^  49  . 

28 

19  Pisciuni 

4-9 

22     5 

15  37 

83 

zzz 

23    16 

z6  46 

207 

216 

X   9 : 

July     2 

C  Arietis 

4.8 

2Z  47 

15     3 

27 

82 

22    32 

15  47 

293 

349 

0  44 

13 

B.  A.  C.  4006 

6.Z 

14  48 

7  22 

48 

8 

15    13 

7  47 

9 

326 

0  25 

z8 

19  Scorpii* 

5.1 

2Z      0 

13  12 

60 

13 

21  53 

14     6 

295 

242 

0  54  1 

NoTS.— The  angles  of  position  ar 

e  counted  from 

the  north 

point  an 

d  vertex 

of  the  mc 

on' 8  limb, 

toward 

the  eas 

t           1 

•  Whole  occulution  beloi 

IT  the  horizon  ol 
X  Emersion 

Washingt 
below  the 

DO. 

horizon 

timm 
of  Was 

ersion  belc 
hington. 

>w  the  hor 

izon  of  ' 

Washini 

(ton.            1 

J 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1899.     | 

;- 

Tb«  STAs'a 

Immersion.              1 

EMERSION. 

•bJ" 

Date. 

WaahingtoiL 

Angle  from    1 

Washington. 

Angle  from    1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

h    m 

h    m 

• 

• 

h    m 

h    m 

• 

• 

h    m 

July    19 

B.A.C.5846 

6.8 

20  19 

12  28 

IZZ 

76 

21  x8 

X3  26 

231 

188 

0  58 

'      19 

e  Ophiuehi 

3.3 

20  39 

12  48 

•  X43 

165 

21  ZZ 

13  19 

199 

15^ 

0  31 

25 

k  Piscium 

47 

23     6 

14  51 

96 

100 

0     4 

15  49 

195 

182 

058 

30 

B.A.C.1189 

6.0 

^  20  4X 

X2     7 

32 

88 

'2Z    Z9 

12  44 

300 

355 

0  37 

30 
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DISK  OF  MERGUEY,  1899. 


FOR  WASHINGTON  MEAN  NOON. 

Date. 

k 

i 

0 

L 

Date. 

k 

i 

9 

L 

Jan. 

X 

0.331 

0 
109.8 

• 
191.8 

46.0 

July       0 

0.795 

• 

539 

• 
5.x 

42.9 

6 

0.504 

89.5 

188.4 

'     46.9 

5 

0.714 

64.7 

xo.o 

38.1  1 

II            0.633 

751 

184.7 

41-5 

10 

0.633 

74.6 

X4.2 

34.7! 

1 

16 

0.724 

63^3 

180.5 

35  9 

X5 

0.557 

83.4 

X7.7 

32.9  . 

j 

21 

0.791 

54.4 

176.2 

31.6 

20 

0.482 

92.1 

20.7 

3x9  . 

1 

26 

0.841 

47.0 

I7I.5 

28.7 

25 

0.402 

10X.3 

23.6 

31.0 

31 

0.880 

40.5 

166.6 

27.0 

30 

0.315 

xri.7 

26.6 

29-3 

Feb. 

5 

0.912 

34.4 

I6I.5 

26.6 

Aug.       4 

0.226 

123.2 

30.2 

26.0 

10 

0.940 

28.3 

156. 1 

27.2 

9 

0.123 

139.0 

36.0 

X7-5 

15 

0.964 

21.6 

149.6 

29.1 

M 

0.042 

X56.3 

49.8 

7.2 

20 

0.984 

X4.4 

139.6 

32.6 

X9 

0.0 10 

168.6 

XI6.8 

1-9 

25 

0.997 

6.4 

108.9 

38.2 

24 

0.056 

152.5 

178.8 

X0.7 

Mar. 

2 

0.994 

8.7 

5.7 

46.4 

29 

0.188 

X286 

191.8 

32.3 

7 

0.961 

22.8 

3434 

56.9 

Sept.      3 

0.386 

X03.2 

198.0 

553 

22 

0.875 

413 

336.8 

.     «7.4 

8 

0.605 

77.9 

203.0 

68.0 

17 

0.724 

63.4 

333.7 

71.4 

X3 

0.793 

54.2 

.     207.6 

67.7 

22 

0.525 

87.1 

331.8 

63.6 

x8 

0.914 

34.1 

212.5 

58.3 

27 

0.324 

X10.6 

329.8 

46.5 

23 

0.975 

x8.i 

221.2 

47.4 

Apr. 

I 

0.158 

133.9 

326.7 

26.1 

28 

0.997 

64 

238.3 

38.6 

6 

0.047 

154.8 

319.9 

8.6 

Oct        3 

0.999 

4.3 

356.8 

32.6 

XI 

0.003 

173-7 

2744 

05 

8 

0.988 

X2.6 

4.7 

28.7 

16 

0.023 

162.7 

159.2 

39 

X3 

0.972 

X9.4 

21.0 

26.4 

21 

0.088 

1455 

1 56. 1 

X33 

X8 

0.950 

25.7 

22.2 

25  5 

26 

0.175 
0.266 

130.6 

•153-2 

22.0 

23 

0.925 

31.8 

21.9 

25.6 

May 

X 

118.0 

152.1 

27.7 

28 

0.892 

38.3 

20.7 

26.9 

6 

0.353 

107.X 

151.8 

31.0 

Nov.       2 

O.85X 

45.4 

18.9 

29.4 

XX 

0.445 

96.3 

152.1 

33.6 

7 

0.795 

53-8 

X6.7 

335 

x6 

0.522 

87.4 

153.0 

36.0 

X2 

0.718 

64.2 

14.2 

392 

21 

0.610 

77.2 

154.6 

394 

X7 

0.606 

77.8 

1 1.7 

46.0     ^ 

26 

0.705 

65.8 

• 

157.1 

44-5 

S2 

0.456 

95.x 

9.4 

51.2 

31 

0.806 

53.2 

160.7 

5x5 

^ 

0.244 

X20.8 

7.6 

4X4 

June      5 

0.906 

35.8 

166.1 

599 

Dec.       2 

0.052 

X536 

2.9 

X2.3 

xo 

0.979 

16.7 

166.9 

65.3 

7 

0.004 

172.7 

215.7 

x.o 

15 

0.998 

S-a 

315.4 

66.6 

12 

0.159 

X33.0 

200.8 

3I.X 

20 

0.958 

a3.8 

350.x 

58.8 

X7 

0.387 

X03.6 

197.7 

5X.8 

35 

0.882 

40-3 

358.7 

5x7 

22 

0.562 

82.9 

194.7 

49  9 

30 

0.795 

539 

5.1 

42,9 

27 

0.691 

67.6 

1912 

42.9 

33 

0.779 

56.X 

187.X 

36.3 

NOTATION. 

k. 

the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the 
sidered  as  the  superiices  of  a  circle. 

entire  apparent  dis 

ik  con- 

u 

the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

e. 

the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  i 
with  the  meridian. 

Uuminated  portion. 

makes 

L%  the  brilliancy  of  the  disk.     The  unit  ofZ  is  the  amount  of  ligh 

t  received  by  an  ey 

e  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending 

an  angular  radius 

of  one 

second  of  arc,  situated  at  distance  unity  from  the  sun,  and  il 

laminated  by  the  ia 

Iter  as 

the  mean  disk  of  the  planet  is  illuminated. 

DISK  OF  VENUS,  1899. 
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FOR  WASHINGTON  MEAN  NOON. 

Date. 

k 

i 

e 

L 

Date. 

k 

i 

e 

Z 

Jan. 

z 

0.221 

• 
Z24.0 

• 
Z96.4 

215.3 

July       0 

0.932 

• 

30.2 

• 
172.8 

52.6 

6 

0.264 

Z18.Z- 

195.2 

218.9 

5 

0.941 

28.2 

175.8 

51.9 

zz 

0.305 

zi2.9 

193.7 

2153 

zo 

0.948 

26.3 

179.0 

5x2 

z6 

0.343 

Z08.3 

Z92.0 

207.5 

X5 

0.956 

.   24.3 

182.2 

50.6 

az 

0.379 

Z04.0 

Z90.2 

X97.7 

20 

0.962 

22.4 

185.6 

5o.z| 

26 

O.4Z4 

Z00.Z 

188.Z 

Z86.6 

25 

0.969 

'    20.4 

188.9 

49.7 

3X 

0.442 

96.6 

185.9 

Z75.6 

30 

0:974 

18.5 

192.3 

49.2 

Feb. 

5 

0.471 

93.3 

X83.5 

Z65.1 

Aug.       4 

0.979 

16.6 

195.8 

48.9 

zo 

0.498 

90.2 

181.1 

1549 

9 

0.984 

14.6 

1993 

48.6 

X5 

0.524 

87.3 

Z78.6 

145-5 

X4 

0.988 

12.7 

202.9 

48.3 

20 

0.548 

84.5 

Z76.1 

136.8 

X9 

0.991 

Z0.8 

206.5 

48.0 

25 

0.571 

81.9 

X736 

Z28.9 

24 

0994 

8.9 

211.1 

47-9 

Aiar. 

a 

0.592 

79.3 

171. 1 

121.3 

29 

0.996 

7.0 

216.2 

47-7 

7 

0.613 

76.9 

168.7 

114.6 

Sept.      3 

0.998 

5.3 

223.8 

47.6 

za 

0.634 

74.5 

166.4 

Z08.5 

8 

0.999 

3.7 

237.6 

47.5 

X7 

0.653 

72.2 

164.3 

Z02.8 

13 

z.ooo 

2.3 

267.3 

47.4 

. 

aa 

0.67  Z 

70.0 

162.3 

*  97.7 

z8 

z.ooo 

..  '  a.3 

.319.0 

47.4 

27 

0.689 

67.8 

Z60.5 

93.0 

23. 

0.999 

3-3 

352.4 

47.5 

Apr, 

z 

0.706 

65.7 

158.9 

88.7 

28 

0.998 

4.8 

2.4 

47.5 

6 

0.722 

63.6 

157.5 

84.8 

Oct       3 

0.997 

6.5 

8.6 

47.6 

zz 

0.739 

6Z.5 

'1564 

-ez.^ 

8 

0.99s 

8.3 

Z2.T 

47.7 

z6 

0-754 

59.5 

1555 

78.0 

X3 

0.992 

10.0 

.     14.2 

47.9 

2Z 

0.769 

57.5 

1549 

750 

z8 

0.990 

11.7 

14.9 

48.1 

26 

0.782 

55-5 

1545 

72.2 

23 

J0.986 

13.5 

Z5.2 

48.4 

May 

z 

0.797 

53.5 

154.4 

69.8 

28 

0.983 

15.2 

Z4.8 

48.7 

6 

0.8Z2 

51.5 

X54-5 

67.6 

Nov.  .  a 

0:978 

16.9 

Z4.0 

.49.0  1 

zz. 

.0,824 

49.6 

X549 

65.5. 

7 

0.974 

18.6 

Z2.9 

49.4 

z6 

0.837 

47.7 

1556 

63.6 

Z2 

0.969 

20.3 

X1.4 

499 

2Z 

0.849 

45.7 

156.5 

61.8 

X7 

0.964 

21.9 

9.6 

50.4 

26 

0.86I 

43.8 

157.6 

,60.3 

22 

0.958 

23.6 

7.6 

51.0 

3^ 

0.872 

41.9 

159.0 

58.8 

27 

0.952 

25.2 

5-3 

51.6 

Jane 

5 

0.883 

399 

160.7 

57.5 

Dec.       2 

0.946 

26.9 

2.9 

52.3 

lO 

0.894 

38.0 

162.7 

56.3 

7 

0.939 

28.6 

0.5 

53.1 

15 

0.904 

36.0 

164.9 

55-2 

Z2 

0.932 

30.2 

357-9 

53-9 

20 

0.914 

34X 

Z67.3 

54-3 

17 

0.925 

31-9 

355.4 

54-9 

25 

0.923 

32.1 

170.0 

53.4 

22 

0.917 

33.6 

3530 

55.9 

30 

0.932 

30.2 

172.8 

52.6 

27 

0.908 

-    35.3 

350.7 

56.9 

. 

32 

0.899 

37.0 

348.5 

58.Z 

. 
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SATELLITES  AND  DISK  OF  MARS,  1899. 


^ 

?. 

1 

^7^""^^"-"^ 

■sttiiL 

.—.^ 

^p^^^\ 

> 

^ 

a» ^ 

r. 

APPAREI^T  ORBITS  OH  THE  SATELLITES  OF  MARS  DURING  THE  OPPOSITION  OF  1S99,  !| 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

The  circle  represents  the  disk  of  the  planet  and  is  on  the  same  scale  as  the  orbits. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  1899. 

Phobos. 

Deimos.                                      | 

d     li 

d    h 

d     h 

d     h 

d     h 

Jan.         X     6.0  W. 

Jan.       17  23.7  E. 

Feb.       3  17.4  W. 

Jan.         2  20.6  W. 

Tan. 
Feb. 

31     5  5  E. 

2    8.8  E. 

19    2.4  W. 

4  20.2  E. 

4  x8.o  E. 

2     2.9  W. 

3  11.5  W. 

20     5.2  E. 

5  23.0  W. 

6  X5.4  W. 
8  12.8  E. 

4    0,3  E, 

4  14  3  E. 

2X     8.0  W. 

7     1.7  E. 

5  21.7  W. 

5  17.1  w. 

22  10.8  E. 

8    4.5  W. 

xo  X0.2  W. 

7  X9.2  E. 

6  199  E. 

23  13  6  W. 

9    7-3  E. 

X2     7.6  E. 

9  16.6  W. 

7  22.7  W. 

24  16.4  E. 

xo  10. 1  W. 

X4    5.0  W. 

XI  14.0  E. 

9     1.4  E. 

25  19. 1  W. 

XI  12.9  E. 

x6    2.4  E. 

13  IX.4  ^V. 

xo    4.2  W. 

26  21.9  E. 

X2  15.6  W. 

X7  23.8  W. 

X5    8.8  E. 

ix    7.0  E. 

28    0.7  W. 

X3  18.4  E. 

X9  2X.I  E. 

X7    6.2  W. 

12    98  w. 

29    3.5  E. 

X4  21.2  W. 

21  18.5  W. 

19    3.7  E. 

X3  12.6  E, 

30    6.2  W. 

x6    0.0  E. 

23  16.0  E. 

21      I.X   W. 

14  15  3  W. 

31     90  E. 

X7    2.8  W. 

25  13.3  w. 

22  22.6  E. 

15  18.1  E. 

Feb.        X  11.8  W. 

x8    5-6  E. 

27  10.7  E. 

24  20.0  W. 

16  20.9  w. 

2  14,6  E. 

19    8.4  W. 

29    8.1  W. 

26  X7.4  E. 

Date. 

Position  Angle. 

Distance. 

Date. 

Position  Angle. 

Distance. 

d 
Jan.         X 

84^0 

X9.2 

d 
Jan.         X 

84!©  ' 

48^3 

2X 

79.2 

19.8 

21 

79.2 

49.7 

Feb.      10 

751 

18.0 

Feb.      xo 

75.1 

451 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every 

third;   the  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each 

sateUite. 

!     Periodic  time  of  Phobos,  7**  39"^  i3".85.     Periodic  time  of  Deimos,  3o">  i7«»  54«.86. 

APPARENT  DISK  OF  MARS. 

Jan.        X.        0.989 

April      X,        0.906 

June      30,         0.925 
July       30,         0.942 

SepU  28, 

0-974 

31.        0.992 

May        X,         0.903 

Oct.    28, 

0.986 

March    2,        0.942 

3X,        0.911 

Aug.      29,         0.959 

Nov.  27. 

0.994 

Dec  27, 

0.991 

JUPITER'S   SATELLITES,  1899- 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  tSqq, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

{The  vertical  scale  is  three  times  the  horizontal  one.) 


The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose.  If  two  satellites  are  seen 
together  reference  to  the  above  diagram  may  enable  one  to  identify  the  inner  and  outer  satellite 
of  the  pair.  The  central,  vertical  ellipse  represents  the  disk  of  Jupiter,  elongated  three  times 
in  the  vertical  direction.     The  dotted  line  represents  the  orbit  of   Satellite  V. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  466 — 486,  is  the  page  of 
diagrams  of  confi{;urations  for  the  same  month.  The  hght  disks  Q  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  desig- 
nating the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  at  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Sometimes,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  projected  on  the  disk  of  the  planet:  this  phenomenon  is 
indicated  by  a  light  disk  Q  &^  ^^  ^^^^  hand  side  of  the  page.  Frequently,  also,  one  or 
more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk,  or  eclipsed 
in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  ^  at  the  right 
hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out  which 
satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  di£Perent  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satelhte  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
by  means  of  the  following  table  of  the  periods; — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


d   h  m   B          d 

I. 

I  18  28  35.945   =   1.76986048 

II. 

3  13  17  53.735  =  3.55409416 

V. 


III. 

IV. 

d  h  m  8  d 

o  II  57  27.635  ==  0.49823652 


d  h  m   B 
7  3  59  35.854 
16  18   5   6.928 


7.16638720 
16.75355241 
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SATELLITE 

V. 

WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 

d        h 

d      h 

d      h 

d       h 

Feb. 

lo      8.7    E. 

May 

XI 

X2.5    E. 

Feb. 

xo 

X4.7    w. 

May. 

IX     X8.5     W^. 

20      7.8     E. 

21 

11.6    E. 

20 

X3.8    w. 

' 

2X     17.6     W... 

March 

2      7.0    E. 

33 

10.7    E. 

March       2 

12.9    w. 

31  .  1^.7-  w. 

12     18.0    -E. 

June 

10      9.8    E. 

X2 

12.0    w. 

Jaae 

-16  15.8  w.    : 

22     17. 1     E. 

20      9.a    E.- 

-22 

Tx.r^w 

20     15.0     "W. 

April 

] 

[     i6.2     E. 

30      8.1     E. 

•   April 

I 

10.2    w. 

30    14. 1    w. 

XX     15.3    E- 

July 

xo      7.3    E. 

XX 

9.3    w. 

July 

10    13.3    w. 

2X     X4.4     £. 

20      6.4    E. 

21 

8.4    w. 

20    12.4    w. 

May 

I     134    E.  . 

29    X7.7    E. 

May 

I 

7.4  w 

.39    XX.6    W.     . 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

I. 

1 

h       sa 

h       m 

h       m 

h       m 

Jan. 

2 

12   14.X 

March 

23 

3     3.9 

June 

XO 

z6  42.5 

Aug. 

29 

8     5.5 

4 

6  43  I 

24 

21  30.1 

X2 

zx    9.6 

3x 

a  35.a 

6 

I  12.3 

26 

15  563 

M 

5  36.7 

Sept 

z 

2X      5.0    . 

7 

19  41.2 

28 

xo  22.6 

x6 

0    4.0 

3 

X5  34  6  • 

9 

X4  xo-2 

30 

4  48.7 

17 

18  31.3 

5 

xo     4.5 

XX 

8  39.1 

31 

23 15.0 

X9 

Z2   58.7 

7 

4  34.3 

13 

3    8.0 

April 

2 

X7  41.0 

2X 

7  26.2 

8 

23     42 

14 

ax  36.8 

4 

12    7.x 

23 

I  53.6 

zo 

X7  34Z  ' 

x6 

x6    5.7 

6 

6  33  0 

24 

20  2X.I 

Z2 

X2      4.Z 

x8 

10  34.2 

8 

0  59.1 

26 

14  49.0 

* 

X4 

6  34.0 

20 

5    29 

9 

X9  25.1 

28 

9  16.6 

z6 

X     4.0 

11 

23  31.4 

XX 

13  5I.X 

30 

3  44.4 

X7 

X9  34.0 

23 

x8    0.0 

13 

8  17.0 

July 

X 

22    X2.2 

X9 

X4     4.x 

25 

X2   28.3 

X5 

2  42  9 

3 

z6  4a2 

21 

8  34.2 

27 

6  56.9 

x6 

21     8.7 

5 

zx     8.2 

23 

3     4.4  i 

29 

X  25.2 

x8 

X5  34  6 

7 

5  36.4 

24 

2X   34.5 

30 

19  53-4 

20 

xo    0.4 

9 

0    45 

• 

26 

z6     4,7 

Feb. 

z 

14  21.5 

22 

4  26.4 

xo 

x8  32.6 

28 

zo  34.7 

3 

8  49.6 

23 

22  52.2 

X2 

X3     x.o 

30 

5     50  , 

5 

3  17-7 

25 

X7  18.1 

u 

7  29.2 

Oct. 

X 

«3  35.Z  1 

6 

2X  45.8 

27 

XX  439 

x6 

X  57.4 

3 

x8     5.5  1 

8 

x6  13.6 

29 

6    9.7 

X7 

20  26.x 

5 

X2  35.7 

zo 

xo  41.6 

May 

X 

0  35  6 

X9 

X4  54-6 

7 

7    6.0 

Z2 

5    93 

2 

X9     1.5 

2X 

9  23.2 

9 

X  36.2 

13 

23  370 

4 

13  27.5 

23 

3  5X  8 

xo 

20    6.5 

15 

x8    4.6 

6 

7  53.5 

24 

22  20.5 

Z2 

Z4  36.8  i 

17 

X2  32.4 

8 

2  19-5 

26 

z6  49.2 

X4 

9    7z 

19 

6  59.8 

9 

20  45-5 

28 

XT    18.0 

21 

X  27.4 

XX 

15  11.6 

30 

5  46  9 

22 

X9  54-6 

13 

9  37.6 

Aug. 

I 

0  15.8 

24 

X4  22.0 

X5 

4     4.0 

2 

x8  44.8 

26 

8  49  2 

x6 

22  30.2 

4 

X3  13.8 

28 

3  16.5 

x8 

x6  56.5 

6 

7  42-9 

Dea 

zz 

Z9  483 

March 

X 

2X  43  5 

20 

XI  22.7 

8 

2  12.0 

X3 

Z4   18.6 

3 

16  10.6 

22 

5  48.9 

9 

20  41.3 

X5 

8  48.8 

5 

10  37.4 

24 

0  15  3 

xz 

Z5  10.6 

X7- 

3  X9^o 

7 

5    4-3 

2S 

18  41.8 

13 

9  39.8 

x8 

21  49.0 

8 

23  31.2 

27 

X3    8.4 

15 

4     93 

20 

x6  X9.2 

xo 

X7  58.1 

29 

7  350 

16 

22  38.5 

22 

xo  49.2 

X2 

X2   24.8 

31 

2     X.6 

18 

Z7     8.0 

24 

5  X9.4 

H 

6  51  4 

Jane 

X 

20  28.3 

20 

XX  37  4 

25 

23  49.4 

16 

X  x8.o 

3 

14  55.0 

22 

6    7.1 

27 

z8  19.5 

17 

X9  44.5 

5 

9  2X.9 

24 

0  36.5 

29 

X2   49.5    . 

X9 

X4  xi.o 

7 

348.8 

25 

X9    6.Z 

3X 

7  X9.7  1 

2X 

837.6 

8 

22  X5.6 

27 

13  35  7 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

h      m 

h      m 

h       m 

Jan. 

3 

Z7  48.Z 

March 

22 

2Z    Z9.2 

June 

8 

22  363 

Aug. 

26 

3     4.4 

7 

7    7-9 

26 

ZO  29.  z 

za 

zz  49.2 

29 

z6  27.0 

xo 

20  27.2 

29 

23  37  9 

z6 

z     Z.4 

Sept 

2 

5  49  2 

14 

9  46.3 

April 

2 

Z2  47.0 

19 

X4  X5.4 

5 

Z9   Z2.2 

17 

23     4-8 

6 

X  55.0 

23 

3  28.9 

9 

8  35.0 

21 

Z2  23.Z 

9 

15    3-7 

26 

16  43  9 

Z2 

21    58-4 

25 

z  40.9 

13 

4  "4 

30 

5  58.5 

z6 

zz   2Z.6 

28 

14  58.3 

16 

17  19.7 

July 

3 

19  14  7 

20 

0  45.  z 

Feb. 

z 

4  15  I 

20 

6  27.0 

7 

8  30.4 

23 

Z4    8.6 

4 

17  318 

23 

19  35  4 

ZO 

az  47.6 

27 

3  32.6 

8 

647.6 

27 

8  42.7 

X4 

xz    4.3 

30 

z6  56.3 

zz 

20     3.2 

30 

2Z   50.8 

z8 

0  22.5 

Oct 

4 

6  20.4 

15 

9  17.9 

May 

4 

ZO  58.2 

az 

X3  40  X 

7 

.  X9  44  5 

z8 

22  32.6 

8 

0     7.0 

*l 

2  59-2 

IZ 

9    8.7 

22 

zz  46.3 

zz 

X3  Z5.Z 

28 

z6  Z7.7 

X4 

aa  32.9 

26 

z    0.0 

»5 

a  24.3 

Aug. 

z 

5  37.6 

March 

Z 

Z4  Z2.6 

z8 

15  32.7 

4 

z8  57.2 

5 

3  25  3 

22 

4  42.8 

8 

8  Z7.9 

Dea 

X4 

ZO  22.0 

8 

z6  36.9 

25 

Z7  52.2 

zz 

2Z  38.3 

X7 

23  45.1 

Z2 

5  48.5 

29 

7    3.0 

15 

10  59-7 

az 

13    8.Z 

15 

z8  59.0 

June 

z 

20   Z3.2 

X9 

0  20.7 

25 

a  3Z.Z 

X9 

8    9.7 

5 

9  25.Z 

22 

13  42.8 

a8 

X5  54.1 

SATELLITE 

III. 

h      m 

h      m 

h      m 

h      m 

Jan. 

8 

X  39  6 

March 

27 

19    2.3 

June 

M 

8    0.4 

Sept 

z 

3  37  8 

15 

5  46.0 

April 

3 

22  23.6 

2Z 

XX  37-9 

8 

7  55.5 

22 

9  48.9 

zz 

z  42.9 

28 

X5  X9.5 

15 

Z2  15.7 

29 

13  47  4 

z8 

5    O.Z 

July 

5 

19    58 

22 

z6  37.2 

Feb. 

5 

17  42.0 

25 

8  Z7.0 

Z2 

22  57X 

29 

2Z     0.4 

Z2 

2Z   32.6 

May 

2 

zz  32.9 

20 

2  52.  z 

Oct. 

7 

z  24.6 

20 

z  z8.8 

9 

14  50.5 

27 

6  5Z.7 

M 

5  50.5 

27 

5    0.8 

z6 

18    9.5 

Aug. 

3 

xo  54  5 

March 

6 

837.6 

23 

2Z    32.Z 

ZO 

Z5    0.6 

13 

Z2    ZO.Z 

31 

0   57.6 

X7 

X9    98 

Dec. 

17 

ax  57.2 

20 

15  37-7 

June 

7 

4  27.2 

24 

23  22.2 

25 

2  222 

SATELLITE 

IV. 

h       m 

h       m 

h       m 

h       ru 

Jan. 

13 

Z4  42.0 

AprU 

7 

z    07 

June 
July 

29 

3  46.2 

Sept 

az 

0  59  5 

30 

8  57.6 

23 

15   17.5 

X5 

20  55-4 

Oct. 

7 

ax  H.p 

Feb. 

z6 

2  20.7 

May 

10 

5  32.7 

Aug. 

z 

14  56.4 

• 

March 

4 

z8  46.3 

26 

20  10.6 

18 

9  43  3 

Dec. 

X4 

7  33  3 

2Z 

zo  16.7 

June 

•Z2 

zz  3Z.1 

Sept. 

4 

5    6.6 

31 

3  51.5 

30 
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WASHINGTON  MEAN  TIME. 

■ 

JANUARY. 

d     h    m      B 

d     h     m      8 

d     h    m      8 

1   12  41 

I. 

Sh. 

In. 

11   14  40 

III.» 

Tr. 

In. 

21  21  14     0.5 

I. 

Ec. 

Dis. 

13  48 

I. 

Tr. 

In. 

16  21 

■  III.* 

Tr. 

Eg. 

22     0  37 

I. 

Oc. 

Re. 

M  54 

L* 

Sh. 

Eg. 

12     3  30 

I. 

Sh. 

In. 

3  58  36.6 

III. 

Ec. 

Dis. 

16     0 

I.* 

Tr. 

Eg. 

4  42 

I. 

Tr. 

In. 

5  44  46.0 

III. 

Ec. 

Re. 

20     9 

II. 

Sh. 

In. 

5  43 

I. 

Sh. 

Eg. 

9     2 

III. 

Oc. 

Dis. 

22  24 

II. 

Tr. 

In. 

6  54 

I. 

Tr. 

Eg. 

10  36 

III. 

Oc 

Re. 

22  32 

II. 

Sh. 

Eg. 

12     I 

II. 

.Sh. 

In. 

18  20 

I. 

Sh. 

In. 

2     0  44 

II. 

Tr. 

Eg. 

14  23 

II.» 

Sh. 

Eg. 

19  34 

I. 

Tr. 

In. 

10     2  29.5 

I. 

Ec. 

Dis. 

14  25 

11.* 

Tr. 

In. 

20  32 

I. 

Sh. 

Eg 

13  20 

I. 

Oc. 

Re. 

16  43 

II* 

Tr. 

Eg. 

21  45 

I. 

Tr. 

Eg 

879 

I. 

Sh. 

In. 

18     0  52  30.1 

I. 

Ec. 

Dis. 

as    3  53 

II. 

Sh. 

In. 

8  17 

I. 

Tr. 

In. 

4  14 

I. 

Oc. 

Re. 

6  15 

II. 

Sh. 

Eg. 

9  22 

I. 

Sh. 

Eg. 

21  59 

I. 

Sh. 

In. 

623 

II. 

Tr. 

In.     1 

10  29 

I. 

Tr. 

Eg- 

23  II 

I. 

Tr. 

In. 

8  40 

II. 

Tr. 

Eg- 

14  24  25.3 

II. 

Ec 

Dis. 

14     0  12 

I. 

Sh. 

Eg. 

15  42  20.3 

I.* 

Ec. 

Dis. 

i8  58 

II. 

Oc. 

Re. 

1  23 

I. 

Tr. 

Eg. 

19    6 

I. 

Oc. 

Re. 

4     4  30  47.8 

I. 

Ec. 

Dis. 

6  14  505 

II. 

Ec. 

Dis. 

24  12  48 

I. 

Sh. 

In.     ' 

5  45 

III. 

Sh. 

In. 

8  31  27.5 

II. 

Ec. 

Re. 

14     3 

I.* 

Tr. 

In.     , 

7  48 

III. 

Sh. 

Eg. 

8  37 

II. 

Oc. 

Dis. 

15     I 

I.* 

Sh. 

Eg. 

7  49 

I. 

Oc. 

Re. 

10  55 

II. 

Oc. 

Re. 

16  15 

I.* 

Tr. 

Eg.    1 

ZO  29 

III. 

Tr. 

In. 

19  20  45.8 

I. 

Ec. 

Dis. 

22     5  19.7 

II. 

Ec. 

Dis.   ' 

12  15 

III. 

Tr. 

Eg. 

22  43 

I. 

Oc. 

Re. 

26     0  21  46.5 

II. 

Ec. 

Re. 

*     I  37 

I. 

Sh. 

In. 

16     0    0  56.3 

III. 

Ec. 

Dis. 

0  33 

II. 

Oc. 

Dis. 

2  46 

I. 

Tr. 

In. 

I  48     9.1 

III. 

Ec. 

Re. 

2  49 

11. 

Oc. 

Re. 

3  50 

I. 

Sh. 

Eg. 

4  57 

III. 

Oc. 

Dis. 

ZO  10  36.2 

I. 

Ec. 

Dis. 

4  58 

I. 

Tr. 

Eg. 

6  35 

III. 

Oc. 

Re. 

13  34 

I.* 

Oc. 

Re.    1 

9  26 

II. 

Sh. 

In. 

16  27 

I.* 

Sh. 

In. 

17  38 

III.* 

Sh. 

In. 

"  45 

II. 

Tr. 

In. 

17  40 

I.* 

Tr. 

In. 

19  38 

III. 

Sh. 

Eg. 

II  49 

II. 

Sh. 

Eg. 

18  40 

I.* 

Sh. 

Eg. 

22  50 

III. 

Tr. 

In. 

14     4 

II. 

Tr. 

Eg. 

19  52 

I. 

Tr. 

Eg. 

26     0  22 

III. 

Tr. 

Eg. 

22  59  1 1.5 

I. 

Ec. 

Dis. 

16     I  18 

11. 

Sh. 

In. 

7  17 

L 

Sh. 

In. 

6     2  18 

I. 

Oc. 

Re. 

3  40 

II. 

Sh. 

Eg. 

8  32 

I. 

Tr. 

In. 

20     5 

I. 

Sh. 

In. 

3  45 

II. 

Tr. 

In. 

9  30 

I. 

Sh. 

Eg. 

21  15 

I. 

Tr. 

In. 

6     3 

II. 

Tr. 

Eg. 

10  44 

I. 

Tr. 

Eg. 

22  18 

I. 

Sh. 

Eg. 

13  49    6.6 

I. 

Ec. 

Dis. 

17  10 

II.* 

Sh. 

In. 

23  27 

I. 

Tr. 

Eg. 

17  12 

I.* 

Oc. 

Re. 

19  32 

II. 

Sh. 

Eg. 

7     3  41  14.8 

II. 

Ec. 

Dis. 

17  10  55 

I. 

Sh. 

In. 

19  41 

II. 

Tr. 

In. 

5  57  59-2 

II. 

Ec. 

Re. 

12     9 

I. 

Tr. 

In. 

21  57 

II. 

Tr. 

Eg.    1 

5  59 

II. 

Oc. 

Dis. 

13     8 

I. 

Sh. 

Eg. 

a7     4  38  57.6 

I. 

Ec. 

Dis.  1 

8  17 

II. 

Oc. 

Re. 

14  21 

I.* 

Tr. 

Eg. 

8     3 

I. 

Oc. 

Re. 

17  27  28.2 

I.* 

Ec. 

Dis. 

19  31  34-4 

II. 

Ec. 

Dis. 

»8     I  45 

I. 

Sh. 

In. 

20     3     9.2 

III. 

Ec. 

Dis. 

21  48     8.0 

II. 

Ec. 

Re. 

3    0 

I. 

Tr. 

In 

20  47 

I. 

Oc. 

Re. 

21  56 

II. 

Oc. 

Dis. 

358 

I. 

Sh. 

Eg.    . 

21  51  26.8 

III. 

Ec. 

Re. 

18     0  14 

II. 

Oc. 

Re. 

5  II 

I. 

Tr. 

Eg.    ' 

8     0  48 

III. 

Oc. 

Dis. 

8  17  23.3 

I. 

Ec. 

Dis. 

II  22  25.0 

II. 

Ec. 

Dis. 

2  31 

III. 

Oc. 

Re. 

II  40 

I. 

Oc. 

Re. 

13  38  48.5 

II.* 

Ec. 

Re 

14  33 

I.* 

Sh. 

In. 

13  40 

III. 

Sh. 

In. 

13  50 

II.* 

Oc. 

Di«-  1 

15  44 

I.* 

Tr. 

In. 

15  41 

III.* 

Sh. 

Eg. 

16    6 

II.* 

Oc. 

Re. 

16  46 

I.» 

Sh. 

Eg. 

18  47 

III.* 

Tr. 

In. 

23     7  12.5 

I. 

Ec. 

Dis 

17  56 

I.* 

Tr. 

Eg. 

20  23 

III. 

Tr. 

Eg. 

29    2  31 

I. 

Oc. 

Re. 

22  44 

II. 

Sh. 

In. 

19     5  23 

I. 

Sh. 

In. 

7  56    0.0 

III. 

Ec. 

Dis. 

9     I     6 

II. 

Tr. 

In. 

6  38 

I. 

Tr. 

In. 

9  41     70 

III. 

Ec. 

Re. 

I     6 

II. 

Sh. 

Eg. 

7  36 

I. 

Sh. 

Eg. 

13     3 

III.* 

Oc. 

Di& 

3  24 

II. 

Tr. 

Eg. 

8  50 

I. 

Tr. 

Eg. 

14  32 

III.* 

Oc. 

Re. 

"55  49-8 

I. 

Ec. 

Dis. 

14  35 

II.* 

Sh. 

In. 

20  13 

I. 

Sh. 

In. 

15  17 

!.• 

Oc. 

Re. 

16  57 

II.* 

Sh. 

Eg. 

21  28 

I. 

Tr. 

In. 

10     9     2 

I. 

Sh. 

In. 

17     4 

II.* 

Tr. 

In. 

22  26 

I. 

Sh. 

Eg. 

10  13 

I. 

Tr. 

In. 

19  21 

II. 

Tr. 

Eg. 

23  39 

I. 

Tr. 

Eg. 

II  15 

I. 

Sh. 

Eg. 

30    2  45  45.2 

I. 

Ec. 

Dis. 

80     6  27 

II. 

Sh. 

In. 

12  25 

I. 

Tr. 

Eg. 

0    9 

I. 

Oc. 

Re. 

8  49 

II. 

Sh. 

Eg. 

16  57  56.7 

U.* 

Ec. 

Dis. 

23  52 

I. 

Sh. 

In. 

8  58 

II. 

Tr. 

In. 

19  14  37.3 

II. 

Ec. 

Re. 

21     I     6 

I. 

Tr. 

In. 

II  14 

II. 

Tr. 

Eg 

19  18 

II. 

Oc. 

Dis. 

2     4 

I. 

Sh. 

Eg. 

17  35  31.6 

I.* 

Ec. 

Dis. 

21  36 

II. 

Oc. 

Re. 

3  18 

I. 

Tr. 

Eg. 

20  59 

I.* 

Oc. 

Re. 

1  11     6  24     7.3 

I 

Ec 

Dis. 

8  48  33.5 

II. 

Ec. 

Dis. 

81   14  41 

I.* 

Sh. 

In. 

9  43 

III. 

Sh. 

In. 

II     5     3-5 

II. 

Ec. 

Re 

15  56 

I* 

Tr. 

In. 

'           9  45 

I. 

Oc. 

Re. 

II  15 

II. 

Oc. 

Dis. 

x6  54 

I.* 

Sh. 

Eg. 

11  45 

III. 

Sh. 

Eg. 

13  31 

II.* 

Oc. 

Re. 

18    7 

I.* 

Tr. 

Eg. 

NoTB.^In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Be,  eclipse. 

Oc  denotes  occultation;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


'■% 


d     r 

*    * 


III. 


II. 


IV.  No  Eclipse. 


Configurations  at  i6^  jo™  for  an  Inverting  Telescope. 

Day. 

WmL 

East 

I 

!•  O         a*              '3 

4- 

I       2| 


O       -1 


3*  4" 


4l 


3*      O  4' 'I      *' 


I     51 


•4.  a-      O 


I     61 


O         r 


;  7! 


•3  -I  o 


8;Oi-  4- 


a-     -3 


91 -A 


O    -I 


10 1 


!•    -2       O 


II I03- 


I2|02- 

3- 

•4       -I 

0 

13 

'3 

•2 

0 

x* 

14 

•3       'x 

0 

•2 

•4 

i5j 

i^l 

_17j 

iSj 

19  I02- 


231 

i4j 

.25J 

26J 

_27j 

2&_\ 

•31  Or 


Oi- 


'3 


•2X'         O 


3* 


O  3*        'x  "2 


3" 


•3 


•3         'X 


O        ,.' 


4* 


•2       I-  o 


•3 


3.      ,. 


•4 


'4 


O    a- 
O 
O 

O   '3     : 
2'    'I      O       '4 


J3 

'4  3- 


•4        li 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

d     h    m       g 

d     h    m       8 

d     h    m       g 

1 

1     o  39  137 

II. 

Ec. 

Dis. 

10     0  40 

II. 

Sh. 

Eg. 

19  19  49  10.4 

III. 

Ec. 

Dis.   1 

2  55  34  3 

II. 

Ec. 

Re. 

0  48 

II. 

Tr. 

In. 

21   31   14.4 

III. 

Ec. 

Re. 

3     7 

II. 

Oc. 

Dis. 

3     2 

II. 

Tr. 

Eg. 

20     0  42 

III. 

Oc. 

Dis 

5  23 

II. 

Oc. 

Re. 

8  25  17.3 

I. 

Ec. 

Dis. 

I  53 

I. 

Sh. 

In. 

12     3  473 

I. 

Ec. 

Dis. 

II  47 

I. 

Oc. 

Re. 

I  56 

Hi. 

Oc. 

Re. 

15  27 

I.* 

Oc. 

Re. 

11     5  31 

I. 

Sh. 

In. 

3     3 

I. 

Tr. 

In 

21    36 

III. 

Sh. 

In. 

644 

I. 

Tr. 

In. 

4     6 

I. 

Sh. 

Eg.     1 

23  35 

III. 

Sh. 

Eg. 

7  44 

I. 

Sh. 

Eg. 

5  14 

I. 

Tr. 

e|. 

a   2  50 

III. 

Tr. 

In. 

8  55 

I. 

Tr. 

Eg. 

14    9 

IL* 

Sh. 

In.      : 

4  16 

III. 

Tr. 

Eg. 

16  30  36.3 

II.* 

Ec. 

Dis. 

16  31 

II.* 

Sh. 

Eg.     1 

9     9 

I. 

Sh. 

In. 

18  46  48.0 

II. 

Ec. 

Re. 

16  31 

II.* 

Tr. 

In. 

10  24 

I. 

Tr. 

In. 

18  56 

II. 

Oc. 

Dis. 

18  45 

II. 

Tr. 

Eg- 

II  22 

I. 

Sh. 

Eg. 

21  II 

II. 

Oc. 

Re. 

23  14  586 

I. 

Ec. 

Dis. 

12  35 

I. 

Tr. 

Eg. 

la   2  53  31.7 

I. 

Ec. 

Dis. 

ai    2  33 

I. 

Oc. 

Re. 

19  44 

II. 

Sh. 

In. 

6  15 

I. 

Oc. 

Re. 

20  21 

I. 

Sh. 

In. 

22     6 

II. 

Sh. 

Eg. 

15  51  24.3 

III.* 

Ec. 

Dis. 

21  30 

I. 

Tr. 

In. 

22  15 

II. 

Tr. 

In. 

17  34  27.3 

III.* 

Ec. 

Re. 

22  34 

I. 

Sh. 

Eg. 

8     0  31 

II. 

Tr. 

Eg. 

20  54 

III. 

Oc. 

Dis. 

23  41 

I. 

Tr. 

Eg. 

6  32     8.0 

I. 

Ec. 

Dis. 

22  12 

III. 

Oc. 

Re. 

22    8  21  57.0 

II. 

Ec. 

Dis. 

9  55 

I. 

Oc. 

Re. 

23  59 

I. 

Sh. 

In. 

10  38     0.6 

II. 

Ec. 

Re. 

4     3  38 

I. 

Sh. 

In. 

18     I  II 

I. 

Tr. 

In. 

10  39 

II. 

Oc. 

Dis. 

4  52 

I. 

Tr. 

In. 

2  12 

I. 

Sh. 

Eg. 

12  53 

II.* 

Oc. 

Re. 

5  51 

I. 

Sh. 

Eg. 

3  22 

I. 

Tr. 

Eg. 

17  43  14.0 

I,* 

Ec. 

Dis. 

7     3 

I. 

Tr. 

Eg. 

"  35 

II. 

Sh. 

In. 

21     0 

I. 

Oc. 

Re.    ' 

13  56  25.7 

II.  • 

Ec. 

Dis. 

13  57 

II.* 

Sh. 

Eg. 

28     9  29 

III. 

Sh. 

In.     ' 

16  12  43.1 

II.* 

Ec. 

Re. 

14     3 

II.* 

Tr. 

In. 

II  25 

III. 

Sh. 

Eg. 

16  24 

II.* 

Oc. 

Dis. 

16  17 

II.* 

Tr. 

Eg. 

14  22 

Ill* 

Tr. 

In. 

18  40 

II.* 

Oc. 

Re. 

21  21  50.3  '      I. 

Ec. 

Dis. 

14  49 

L* 

Sh. 

In. 

5     I     0  23  0 

I. 

Ec. 

Dis. 

14     0  43 

I. 

Oc. 

Re. 

15  33 

III.* 

Tr. 

Eg. 

4  23 

I. 

Oc. 

Re. 

18  28 

I.* 

Sh. 

In. 

15  57 

I.* 

Tr. 

In. 

II  53  27.5 

III. 

Ec. 

Dis. 

19  39 

I. 

Tr. 

In. 

17     I 

I* 

Sh. 

Eg 

13  37  32.1 

III.* 

Ec. 

Re. 

20  41 

I. 

Sh. 

Eg. 

18    8 

I* 

Tr. 

Eg. 

17     0 

III.* 

Oc. 

Dis. 

21  50 

I. 

Tr. 

Eg. 

24     3  26 

II 

Sh. 

In 

18  23 

III.* 

Oc. 

Re. 

15     5  47  31.3 

II. 

Ec. 

Dis. 

5  45 

II. 

Tr. 

In.     ! 

22     6 

I. 

Sh. 

In. 

8     3  40.3 

II. 

Ec. 

Re. 

548 

II. 

Sh. 

Eg     i 

23  20 

I. 

Tr. 

In. 

8  II 

II. 

Oc. 

Dis. 

758 

IL 

Tr. 

Eg. 

6     0  19 

I. 

Sh. 

Eg. 

10  25 

II. 

Oc. 

Re. 

12  II  34.0 

I* 

Ec. 

Dis 

I  31 

I. 

Tr. 

Eg. 

15  50    5.4 

I.* 

Ec. 

Dis. 

15  28 

1* 

Oc. 

Re. 

9     I 

II. 

Sh. 

In. 

19  10 

I. 

Oc. 

Re. 

26     9  18 

I. 

Sh. 

In. 

II  23 

II. 

Sh. 

Eg. 

18     5  31 

III. 

Sh. 

In. 

10  25 

I. 

Tr. 

In. 

II  32 

II. 

Tr. 

In. 

7  29 

III. 

Sh. 

Eg. 

II  30 

I.* 

Sh. 

Eg. 

13  47 

II.* 

Tr. 

Eg. 

10  36 

III. 

Tr. 

In. 

12  36 

I.* 

Tr. 

Eg. 

19  28  41.6 

I. 

Ec. 

Dis. 

II  52 

III.* 

Tr. 

Eg. 

21  39  32.3 

II. 

Ec. 

Dis 

22  51 

I. 

Oc. 

Re. 

12  56 

L* 

Sh. 

In. 

26     2     7 

II. 

Oc. 

Re. 

T  16  34 

I.* 

Sh. 

In. 

14    7 

I.* 

Tr. 

In. 

6  39  49.8 

I. 

Ec. 

Dis. 

17  48 

I.* 

Tr. 

In. 

15    9 

!.• 

Sh. 

Eg. 

9  55 

I. 

Oc. 

Re.    ! 

18  47 

I. 

Sh. 

Eg. 

16  18 

I* 

Tr. 

Eg. 

23  47  29.0 

III. 

Ec. 

Dis. 

19  59 

I. 

Tr. 

Eg. 

IT    0  52 

II. 

Sh. 

In. 

27     I  28  35.1 

III. 

Ec. 

Re. 

8     3  13  17.1 

II. 

Ec. 

Dis. 

3  14 

II. 

Sh. 

Eg. 

3  46 

I. 

Sh. 

In. 

5  29  31 5 

II. 

Ec. 

Re. 

3  17 

II. 

Tr. 

In. 

4  26 

III. 

Oc. 

Dis. 

5  40 

II. 

Oc. 

Dis. 

5  31 

II. 

Tr. 

Eg. 

4  52 

I. 

Tr. 

In. 

7  55 

11. 

Oc. 

Re. 

10  18  25.7 

I. 

Ec. 

Dis. 

5  35 

III. 

Oc. 

Re. 

13  56  56.7 

I.* 

Ec. 

Dis. 

13  38 

I.* 

Oc. 

Re. 

5  58 

I. 

Sh. 

Eg. 

17  19 

I.* 

Oc. 

Re. 

18     7  24 

I. 

Sh. 

In. 

7     3 

I. 

Tr. 

Eg 

8     I  34 

III. 

Sh. 

In. 

8  35 

I. 

Tr. 

In. 

x6  43 

II.* 

Sh. 

In. 

3  32 

III. 

Sh. 

Eg. 

9  37 

I. 

Sh. 

Eg. 

18  58 

II. 

Tr. 

In. 

6  46 

III. 

Tr. 

In. 

10  46 

I. 

Tr. 

Eg. 

19    4 

II. 

Sh. 

Eg. 

8     6 

III. 

Tr. 

Eg. 

19     4  58.4 

II. 

Ec. 

Dis. 

21  II 

II. 

Tr. 

Eg. 

II     3 

I. 

Sh. 

In. 

21  21     4.6 

II. 

Ec. 

Re. 

28     I     8     8.0 

I. 

Ec. 

Dis 

12  16 

I. 

Tr. 

In. 

21  26 

II. 

Oc. 

Dis. 

4  22 

I. 

Oc. 

Re. 

13  16 

I.* 

Sh. 

Eg 

23  40 

II. 

Oc. 

Re. 

22  15 

I. 

Sh. 

In.    : 

14  27 

I.* 

Tr. 

Eg. 

19     4  46  40.3 

I. 

Ec. 

Dis. 

23  19 

I. 

Tr. 

In.     1 

22  18 

II. 

Sh. 

In. 

8     5 

I. 

Oc. 

Re. 

1 

N OTS.—Iii^  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance ;  Re., reappearance ;  Bo,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  WaahinKton. 
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WASHINGTON  MEAN  TIME. 


FEBRUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


d 


d     r 


III. 


II. 


IV.     No  Eclipse. 


Configurations  at  13^  jo°*  for  an  Inverting  Telescope. 


Day. 


WeM. 


East. 


3-        I'         O 


a* 


•2O 


•3O 


•I    2-        O 


6  *• 


4' 


•a   3* 


•It 


3-      !•    O 


10 1 


3' 


a* 


!•      'a      O 


12 1 

•4 

•3 

0 

•X 

•2 

13  I02- 

•4 

•1 

[ 

0 

•3 

Ml 

'4 

•a 

0 

X 

• 

•3 

'5| 

•4     -X 

0 

•2 

3- 

i6,Oi- 

V 

0 

•4 

a* 

17  1 

3* 

I* 

0 

•X 

•4 

18  1 

•3 

•« 
1- 

0 

•4 

19  1 

3 

0 

•I 

•a 

•4 

20 1 

•1 

02- 

•3 

4* 

21  1 

•2 

0 

X' 

•3 

4" 

22  1 

•X 

0 

•a 

3" 

4' 

23  I03- 

Ox- 

4- 

24  1 

3- 

2' 

4' 

0 

-i« 

25  1 

•3 

4' 

•2 

I* 

0 

26  1 

4* 

•3 

0 

•I 

•2 

27  1 

4- 

X* 

0 

2* 

•3 

28) 

'4 

a* 

0 

!• 

'3 
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WASHINGTON  MEAN 

TIME. 

i                                                                                        MARCH. 

1 

d     h    m       g 

d     h    m       g 

d     h    Q       8 

1     o  27 

I. 

Sh. 

Eg. 

11   14     I 

I.* 

Tr. 

In. 

aa   3  55 

I. 

Sh. 

In. 

I   30 

I. 

Tr. 

Eg- 

15  17 

I.* 

Sh. 

Eg. 

4  41 

I. 

Tr. 

In. 

10  56  35.0 

XL 

Ec. 

Dis. 

16  12 

I.* 

Tr. 

Eg. 

6     7 

I. 

Sh. 

Eg. 

15   19 

11.  * 

Oc. 

Re. 

12     2  49  17.5 

II. 

Ec. 

Dis. 

6  52 

I. 

Tr. 

Eg. 

19  36  23.8 

I. 

Ec. 

Dis. 

655 

II. 

Oc. 

Re. 

18  41  47.0 

II. 

Ec. 

Dis. 

22  49 

I. 

Oc. 

Re. 

10  26  12.8 

I.* 

Ec. 

Dis. 

22  25 

II. 

Oc. 

Re. 

2  13  26 

III.* 

Sh. 

In. 

13  30 

I.* 

Oc. 

Re. 

»8     I   16     6.5 

I. 

Ec. 

Dis- 

15  22 

III.* 

Sh. 

Eg. 

18     7  33 

I. 

Sh. 

In. 

4    9 

I. 

Oc. 

Re. 

16  43 

L* 

Sh. 

In. 

7  42  52.5 

III. 

Ec. 

Dis. 

22  23 

I. 

Sh. 

In. 

17  46 

I.* 

Tr. 

In. 

8  28 

I. 

Tr. 

In. 

23     7 

I. 

Tr. 

In. 

18     3 

UL* 

Tr. 

In. 

9  22     3.5 

III. 

Ec. 

Re. 

»4     0  35 

I. 

Sh. 

Eg. 

18  55 

I. 

Sh. 

Eg. 

9  45 

I. 

Sh. 

Eg. 

I  18 

I. 

Tr. 

Eg. 

19  10 

III. 

Tr. 

Eg. 

xo  39 

I.* 

Tr. 

Eg. 

I  21 

III. 

Sh. 

In. 

19  57 

I. 

Tr. 

Eg. 

II  40 

III.* 

Oc. 

Dis. 

3  14 

III. 

Sh. 

Eg- 

3     6     0 

II. 

Sh. 

In. 

12  40 

III.* 

Oc. 

Re. 

4  40 

III. 

Tr. 

In. 

8  10 

II. 

Tr. 

In. 

21  51 

II. 

Sh. 

In. 

5  39 

III. 

Tr. 

Eg. 

8  21 

II. 

Sh. 

Eg. 

23  43 

II. 

Tr. 

In. 

13  41 

II.* 

Sh. 

In.     1 

10  23 

II. 

Tr. 

Eg. 

14     0  12 

11. 

Sh. 

Eg. 

15  II 

II.* 

Tr. 

In. 

14     4  44.4 

I.* 

Ec. 

Dis. 

1  55 

II. 

Tr. 

Eg. 

16    2 

II.* 

Sh. 

Eg. 

17  16 

L* 

Oc. 

Re. 

4  54  32.0 

I. 

Ec. 

Dis. 

17  23 

II.* 

Tr. 

Eg.    1 

4  II   II 

I.* 

Sh. 

In. 

7  57 

I. 

Oc. 

Re. 

19  44  29.0 

I. 

Ec. 

Dis.   1 

t          12  13 

I.* 

Tr. 

In. 

16     2     I 

I. 

Sh. 

In. 

22  35 

I. 

Oc. 

Re.    ' 

13  23 

L* 

Sh. 

Eg. 

2  55 

I. 

Tr. 

In. 

»6  16  52 

I.» 

Sh. 

In.     * 

14  24 

I.* 

Tr. 

Eg. 

4  13 

I. 

Sh. 

Eg. 

17  33 

I. 

Tr. 

In. 

6     0  14  18.4 

II. 

Ec. 

Dis. 

5    6 

I. 

Tr. 

Eg. 

19    4 

I. 

Sh. 

Eg     ' 

4  32 

II. 

Oc. 

Re. 

16    6  29.5 

II.* 

Ec. 

Dis. 

19  44 

I. 

Tr. 

Eg.  : 

8  33     04 

I. 

Ec. 

Dis. 

20    5 

II. 

Oc. 

Re. 

»•    7  59  56.5 

II. 

Ec. 

Dis, 

II  43 

I. 

Oc. 

Re. 

23  22  49.0 

I. 

Ea 

Dis. 

II  35 

II.* 

Oc. 

Re. 

6     3  45  12.1 

III. 

Ec. 

Dis. 

16     2  23 

I. 

Oa 

Re. 

14  12  47.8 

I.* 

Ec. 

Dis.   1 

5  25  20.1 

III. 

Ec. 

Re. 

20  29 

I. 

Sh. 

In. 

17     2 

I.* 

Oc. 

Re.    . 

5  39 

I. 

Sh. 

In. 

21  21 

I. 

Tr. 

In. 

27  II  20 

1* 

Sh. 

In. 

6  40 

I. 

Tr 

In. 

21    22 

III. 

Sh. 

In. 

II  59 

I.* 

Tr. 

In.     . 

7  51 

I. 

Sh. 

E?- 

22    42 

I. 

Sh. 

Eg. 

13  32 

I.* 

Sh. 

^     , 

8     5 

III. 

Oc. 

Dis. 

23    16 

III. 

Sh. 

Eg. 

14  10  . 

I.* 

Tr. 

Eg. 

8  50 

I. 

Tr. 

Eg. 

23    32 

I. 

Tr. 

Eg. 

15  38    4  5 

IIL* 

Ec. 

Dis. 

9  10 

III. 

Oc. 

Re. 

17     I  13 

III. 

Tr. 

In. 

17  15  27.5 

III.* 

Ec, 

Re. 

19  17 

II. 

Sh. 

In. 

2    12 

III. 

Tr. 

Eg. 

18  33 

III. 

Oc. 

Dis. 

21  21 

II. 

Tr. 

In. 

II      7 

II.* 

Sh. 

In. 

19  32 

III. 

Oc. 

Re. 

21  38 

11. 

Sh. 

Eg. 

12  53 

II.* 

Tr. 

In. 

38     2  58 

II. 

Sh. 

In.     ! 

23  34 

11. 

Tr. 

Eg. 

13  28 

II.* 

Sh. 

Eg. 

4  19 

II. 

Tr. 

In.     1 

7     3     I  18.8 

I. 

Ec. 

Dis. 

15    5 

11* 

Tr. 

Eg. 
Dis. 

5  19 

II. 

Sh. 

Eg. 

6  10 

I. 

Oc. 

Re. 

17  51    IO.« 

I. 

Ec. 

631 

II. 

Tr. 

D» 

808 

I. 

Sh. 

In. 

20  50 

I. 

Oc. 

Re. 

8  41    8.6 

I. 

Ec. 

I     7 

I. 

Tr. 

In. 

18  14  58 

I.* 

Sh. 

In. 

II  28 

I.* 

Oc. 

Tie, 

2  20 

I. 

Sh. 

Eg. 

15  48 

I.* 

Tr. 

In. 

39    5  49 

I. 

Sh. 

In. 

3  18 

I 

Tr. 

Eg. 

17  10 

I* 

Sh. 

Eg. 

6  26 

I. 

Tr. 

In. 

13  31  25.6 

II.* 

Ec. 

Dis. 

17  59 

I. 

Tr. 

Eg. 

8     I 

I. 

Sh. 

Eg. 

17  43 

II.» 

Oc. 

Re. 

1»     5  24  30.3 

II. 

Ec. 

Dis. 

8  36 

I. 

Tr. 

Eg. 

21  29  35.0 

I. 

Ec. 

Dis. 

9  16 

II. 

Oc. 

Re. 

21  17  18.5 

II. 

Ec. 

Dis. 

»     0  37 

I. 

Oc. 

Re. 

12  19  28.6 

I.* 

Ec. 

Dis. 

80     0  44 

II. 

Oc. 

Re. 

17  24 

Ill* 

Sh. 

In. 

15  16 

I.* 

Oc. 

Re. 

3    9  28.2 

I. 

Ec. 

Dis. 

18  36 

I. 

Sh. 

In. 

30     9  26 

I. 

Sh. 

In. 

5  54 

I. 

Oc. 

Re. 

19  19 

III. 

Sh. 

Eg. 

10  15 

I.* 

Tr. 

In. 

81  .  0  17 

I. 

Sh. 

In. 

19  34 

I. 

Tr. 

In 

XI  38 

I.* 

Sh. 

Eg. 

0  53 

I. 

Tr. 

In. 

20  48 

I. 

Sh. 

Eg. 

II  40  23.5 

III.* 

Ec. 

Dis. 

a  29 

I. 

Sh. 

Eg 

21  40 

III. 

Tr. 

In. 

12  26 

I.* 

Tr. 

Eg. 

3    3 

I. 

Tr. 

Eg. 

21  45 

I. 

Tr. 

Eg. 

13  18  40.1 

Ill* 

Ec. 

Re. 

5  19 

III. 

Sh. 

In 

22  42 

III. 

Tr. 

Eg. 

15     8 

III.* 

Oc. 

Dis. 

7  II 

III. 

Sh. 

Eg.    . 

10     8  34 

II. 

Sh. 

In. 

16    7 

III.* 

Oc. 

Re. 

8     3 

III. 

Tr. 

^      , 

10  32 

11* 

Tr. 

In. 

SI     0  24 

II. 

Sh. 

In. 

9    2 

III.* 

Tr. 

Eg. 

10  55 

II.* 

Sh. 

Eg. 

2     2 

II. 

Tr. 

In. 

16  15 

II.* 

Sh. 

In.     ' 

12  44 

11* 

Tr. 

Eg. 

2  45 

II. 

Sh. 

Eg. 

17  27 

II. 

Tr. 

In      ' 

15  57  56.1 

I.* 

Ec. 

Dis. 

4  14 

II. 

Tr. 

Eg. 

18  35 

II. 

Sh. 

Eg.    , 

19    4 

I. 

Oc. 

Re. 

6  47  48.5 

I. 

Ec. 

Dis. 

19  39 

II. 

Tr. 

Eg. 

11  13     5 

I.* 

Sh. 

In. 

9  43 

1* 

Oc. 

Re. 

21  37  51 7 

I. 

Ec. 

Dis. 

NoTB.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Be,  eclipse. 

Oc  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


MARCH. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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*      4t 
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d 
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i8 
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23 
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g5 
26 

27 
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29 

30 
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2-      -I  O 
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O       -I 


O       -3   2- 
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•4 


O  ^»-  2- 


4* 


•12-      O 


Ox- 


a  -I    4-2 


4'  I-         O  -3  2- 


I-  -2         O 


4* 


•2 


02-   '4 


3-       -I  O 


•4 


3* 


O  I- 


I-  o 


O  -4     -I 


•4       3" 


!•    3*    -2 


02- 


O        I- 


•4 
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Oi- 
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4" 


O      -1 
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o 

•I     3"        O     2- 
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WASHINGTON  MEAN 

TIME. 

■1 

APRIL.                                                                                          , 

d    h    m       g 

d    h    m       a 

d    h    m       a 

1 

1      O   20 

I. 

Oc. 

Re. 

11     2  14 

III. 

Oc. 

Re. 

»1     8  16 

I* 

Tr. 

Eg- 

i8  45 

I. 

Sh. 

In. 

8     6 

II. 

Sh. 

In. 

17  13 

III. 

Sh. 

In. 

19  19 

I. 

Tr. 

In. 

8  48 

II.* 

Tr. 

In. 

17  53 

III. 

Tr. 

In. 

20  57 

I. 

Sh. 

Eg 

10  26 

11* 

Sh. 

Eg. 

19     I 

III. 

Tr. 

Eg 

21  29 

I. 

Tr. 

Eg. 

II     I 

II.* 

Tr. 

Eg. 

19    4 

III. 

Sh. 

Eg. 

*  10  35  36.8 

II.» 

Ec. 

Dis. 

12  28     4.8 

I.* 

Ec. 

Dis. 

23  56 

II. 

Sh. 

In. 

13  53 

11* 

Oc. 

Re. 

14  56 

I.* 

Oc. 

Re. 

22     0    9 

II. 

Tr. 

In. 

16    6  12.1 

I* 

Ec. 

Dis. 

la   9  35 

I* 

Sh. 

In. 

2  16 

II. 

Sh. 

Eg. 

18  46 

I. 

Oc. 

Re. 

9  55 

I.* 

Tr. 

In. 

2  22 

11. 

Tr. 

Eg. 

S  13  14 

I.* 

Sh, 

In. 

zi  49 

L* 

Sh. 

Eg. 

3  18  32.5 

I. 

Ec. 

Db. 

13  45 

I.* 

Tr. 

In. 

12    6 

I.* 

Tr. 

Eg. 

5  32 

I. 

Oc. 

Re. 

15  26 

I.* 

Sh. 

Eg. 

18     2  29     4.3 

II. 

Ec. 

Dis. 

38     0  27 

I. 

Sh. 

In. 

15  55 

!.• 

Tr. 

Eg. 

518 

II. 

Oc. 

.  Re. 

0  31 

I. 

Tr. 

In. 

19  36  22.1 

III. 

Ec. 

Dis. 

6  56  27.1 

I. 

Ec. 

Dis 

2  39 

I. 

Sh. 

Eg. 

21  12  51.5 

III. 

Ec. 

Re. 

9  22 

I.* 

Oc. 

Re. 

2  42 

I. 

Tr. 

Eg.  ; 

21  54 

III. 

Oc 

Dis. 

14     4     4 

I. 

Sh. 

In. 

18  24     I.O 

II. 

Ec. 

Dis. 

22  53 

III. 

Oc. 

Re. 

4   2Z 

I. 

Tr. 

In. 

20  42 

II. 

Oc. 

Re. 

4     5  32 

II. 

Sh. 

In. 

6  Z7 

I. 

Sh. 

Eg. 

21   47 

I. 

Oc. 

Dis. 

634 

II. 

Tr. 

In. 

6  32 

I. 

Tr. 

Eg. 

23   58 

I. 

Oc. 

Re. 

7  52 

11. 

Sh. 

Eg. 

13  15 

III.* 

Sh. 

In. 

SM  1855 

L 

Sh. 

In.     1 

8  46 

II.* 

Tr. 

Eg. 

14  39 

Ill* 

Tr. 

In. 

z8  57 

I. 

Tr. 

In. 

xo  34  34.2 

I.* 

Ec. 

Dis. 

15    6 

III.* 

Sh. 

Eg. 

21    7 

I. 

Sh. 

Eg.    ' 

13  12 

I.* 

Oc. 

Re. 

15  42 

III.* 

Tr. 

Eg. 

ai    8 

I. 

Tr. 

Eg.    ■ 

5     7  42 

•I. 

Sh. 

In. 

21  22 

II. 

Sh. 

In. 

26    7  31  34.8 

III. 

Ec- 

Dis.  , 

8  zz 

I. 

Tr. 

In. 

21  55 

II. 

Tr. 

In. 

9    5  35  6 

III.* 

Ec 

Re.    ' 

9  54 

I.* 

Sh. 

Eg. 

23  42 

II. 

Sh. 

Eg. 

13  13 

II.* 

Sh. 

In. 

10  2Z 

I.* 

Tr. 

Eg. 
Dis. 

16     0    8 

II. 

Tr. 

Eg. 

13  15 

II.* 

Tr. 

In. 

23  53    4-3 

II. 

Ec. 

I  24  53.0 

I. 

Ec. 

Dis. 

Z5  28 

II.* 

Tr. 

Eg.    i 

6     3     I 

II. 

Oc. 

Re. 

348 

I. 

Oc. 

Re. 

15  33 

II.* 

Sh. 

Eg.    1 

5    2  54.8 

I. 

Ec. 

Dis. 

22  32 

I. 

Sh. 

In. 

16  13 

I.* 

Oc. 

Dis,  i 

7  38 

I. 

Oc. 

Re. 

22  47 

I. 

Tr. 

In. 

18  23 

I. 

Oc 

Re.    i 

T     2  10 

I. 

Sh. 

In. 

16    0  46 

I. 

Sh. 

Eg. 

»•  13  23 

I.» 

Tr. 

In. 

2  37 

I. 

Tr. 

In. 

0  58 

I. 

Tr. 

Eg. 

13  24 

I.* 

Sh. 

In. 

4  23 

I. 

Sh. 

Eg. 

15  47  39-6 

II.* 

Ec. 

Dw. 

15  34 

I.* 

Tr. 

Eg. 

4  47 

I. 

Tr. 

Eg. 

18  26 

II. 

Oc. 

Re. 

15  36 

I.* 

Sh. 

Eg. 

9  17 

III.* 

Sh. 

In. 

19.53  i6.<5 

I. 

Ec 

Dis. 

2T     7  36 

II.* 

Oc. 

Dis.' 

IZ     9 

III.* 

Sh. 

Eg. 

22  14 

I. 

Oc. 

Re. 

9  57  145 

11* 

Ec 

Re. 

II  23 

III.* 

Tr. 

In. 

IT  17     z 

I. 

Sh. 

la. 

10  39 

I.* 

Oc. 

Dis.  , 

12  23 

III.* 

Tr. 

Eg. 

17  13 

I. 

Tr. 

In. 

12  51     2.0 

I.* 

Ec. 

Re. 

18  49 

II. 

Sh. 

In. 

19  14 

I. 

Sh. 

Eg. 

28     7  49 

I.* 

Tr. 

In. 

Z9  41 

II. 

Tr. 

In. 

19  24 

I. 

Tr. 

Eg. 

7  53 

I.* 

Sh. 

In. 

21    9 

II. 

Sh. 

Eg. 

18     3  33  20.8 

III. 

Ec. 

Dis. 

10    0 

I.* 

Tr. 

Eg. 

21  53 

II. 

Tr. 

Eg. 

5  33 

III. 

Oc. 

Re. 

10    5 

I.* 

Sh. 

Eg. 

23  31  197 

I. 

Ec. 

Dis. 

10  39 

II.* 

Sh. 

In. 

2Z      8 

III. 

Tr. 

In. 

8     2    4 

I. 

Oc. 

Re. 

IZ     2 

II.* 

Tr. 

In. 

az  Z2 

III. 

Sh. 

In. 

20  39 

I. 

Sh. 

In. 

12  59 

11* 

Sh. 

Eg. 

22   2Z 

III. 

Tr. 

Eg. 

21     3 

I. 

Tr. 

In. 

13  15 

11* 

Tr. 

Eg. 

23      2 

III. 

Sh. 

Eg. 

22  52 

I. 

Sh. 

Eg. 

14  21  41.3 

I.* 

Ec. 

Dis. 

29     2   21 

II. 

Tr. 

In. 

23  13 

I. 

Tr. 

Eg. 

16  40 

I.» 

Oc. 

Re. 

2   29 

II. 

Sh. 

In. 

9  13  II  31.2 

II.* 

Ec. 

Dis. 

19  II  30 

I.* 

Sh. 

In. 

4  34 

II. 

Tr. 

Eg. 

16  10 

II.* 

Oc. 

Re. 

II  39 

t* 

Tr. 

In. 

4  50 

II. 

Sh. 

Eg. 

17  59  41.6 

I. 

Ec. 

Dis. 

13  42 

I.* 

Sh. 

Eg. 

5    4 

I. 

Oc. 

Dis. 

20  30 

I. 

Oc. 

Re. 

13  50 

I,* 

Tr. 

Eg. 

7  19  29.8 

I.* 

Ec. 

Re. 

10  15    7 

I.* 

Sh. 

In. 

ao   5   5  18.0 

II. 

Ec. 

Dis. 

80     2  15 

I. 

Tr. 

In. 

15  29 

I.* 

Tr. 

In. 

7  33 

II. 

Oc. 

Re. 

2  22 

I. 

Sh. 

In. 

17  20 

I. 

Sh. 

Eg. 

8  50    5.2 

!.• 

Ec. 

Dis. 

4  26 

I. 

Tr. 

Eg.    ' 

17  40 

I. 

Tr. 

Eg. 

IZ     6 

I.* 

Oc. 

Re. 

4.34 

I. 

Sh. 

Eg. 

23  34  33  3 

III. 

Ec. 

Dis. 

ai    5  58 

I. 

Sh. 

In. 

20  44 

II. 

Oc. 

Dis. 

11     I  10  II. I 

III. 

Ec. 

Re. 

6   5 

I. 

Tr. 

In. 

23  16     3.0 

II. 

Ec. 

Re. 

I  12 

III. 

Oc. 

Dis. 

8  10 

I. 

Sh. 

Eg. 

23  30 

I. 

Oc. 

Dis.  ' 

NoTB.— In.,  denotes  ingress;  Eg.,  egreaa;  Dis.,  disappearance;  Re.,  reappearance;  Be,  eclipse. 

Oc,  denotes  occultation;  Tr.,  transit  of  the  satellite:  Sh..  transit  of  the  shadow;  *  Visible  mt  Wattaicton. 
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WASHINGTON  MEAN  TIME. 

APRIL. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

•ft 

I 

d 

W 

kj 

XL 

to 

I 

V.     No  Erlipsp.  r n 

^ 

Configurations  at  12^  jo°»  /?r  a/r  Inverting  Telescope. 
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WeM. 

But. 

I 

4- 

3-        a-                       0           X- 

^ 
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•3                          X        0 

•«• 

3 

•4 

•3           0  X-                 a- 

4 
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•I« 

5 

•4                  -a           x-      O                                         -3 

6 

•4            O           -x     -a         3- 

7 

03- 

X-              0           t 

8 

3-        2-                         O               X-                        -4 

9 

•3                          'x      -a  O                                                             -4 

lO 

•3               0      X*              a* 

•4 

II 

r''0               -3 

4" 

12 

•a                 1-  O                                        '3                      4* 

13 

O         -x    -2                3-          4- 

14 

I-             0  3'           2-  4- 

15 

3'    a-                4-    O               -x 

z6 

•3      4"                 -x     -a      O 

17 

4-                               -3                      O          X-             -a 

i8 

Oa-     4- 

•X     0          -3 

19 

Oi-  -4 

•a                       0                                     -3 

20 

•4 

0   -x     -a                     3- 

21 

•4                                        X-          O       3-         a- 

22 

•43-    a-                   O              'x 

23 

3-                          -x-a         ^O 

24 

•3                          O            X-        \ 

25 

•X          02'  '3                                             '4 

26 

•2                       0  I-                              -3 

•4 

27 

0      -2                            3- 

•4I« 

28  1 

X-      0           3-       2- 

4' 

29  1 

3-    2-                0             -I                                             4- 

30  1 

3-                         ?               0                                    4- 

II 
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I. 
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Sh. 
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IL 
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I. 
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Tr. 
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I. 
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22    52 

I. 

Tr. 
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13  54 

I* 

Sh. 

Eg. 

28     I  57 

I. 

Tr. 
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I. 

Sh. 

Eg. 

18     3  39 

III. 

Tr. 

In. 

2  34 

I. 

Sh. 

In. 

a  10  55 
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Oc. 

Dis 

5     4 

III. 

Tr. 

Eg. 

4     9 

I. 

Tr. 

Eg. 

13    3    M 
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Ec. 

Re. 

5  II 

III. 

Sh. 

In. 

446 

I. 

Sh. 

Eg. 

15  27 

II.» 

Tr. 

In. 

6  47 

II. 

Tr. 

In. 

20  45 

Ill, 

Oc. 

Dis. 

15  46 

II.* 

Sh. 

In. 

6  59 

III. 

Sh. 

Eg. 

22     9 

II. 

Tr. 

In. 

17  41 

II. 

Tr. 

Eg. 

7  37 

II.* 

Sh. 

In. 

22    19 

IIL 

Oc, 

Re. 

17  56 

I. 

Oc. 

Dis. 

8  32 

I.* 

Oc. 

Dis. 

23    10 

I. 

Oc. 

Dis.    1 

18     6 

II. 

Sh. 

Eg. 

9    2 

IL* 

Tr. 

Eg. 

23   25    31.0 

IIL 

Ec. 

Dis.    ' 

20  16  23.5 

I. 

Ec. 

Re. 

9  57 

II.* 

Sh. 

Eg. 

23   28 

IL 

Sh. 

In. 

3  15     7 

I.* 

Tr. 

In. 

II     7  16.7 

I.* 

Ec. 

Re. 

24     0  26 

II. 

Tr. 

Eg. 

15  19 

I.* 

Sh. 

In. 

14     5  43 

I. 

Tr. 

In. 

0  56  34.Z 

III. 

Ec. 

Re. 

17  18 

I. 

Tr. 

Eg. 

6  II 

I. 

Sh. 

In. 

I  48 

IL 

Sh. 

Eg. 

X7  31 

I. 

Sh. 

Eg. 

7  55 

I* 

Tr. 

Eg. 

z  58  25.0 

I, 

Ec. 

Re. 

*    9  51 

II.* 

Oc. 

Dis. 

8  23 

L' 

Sh. 

Eg. 

20  23 

I. 

Tr. 

In. 

12    22 

I.* 

Oc. 

Dis. 

16     z  17 

II. 

Oc. 

Dis. 

21     3 

I. 

Sh. 

In. 

12  33  50.1 

II.* 

Ec. 

Re. 

258 

I. 

dc 

Dis. 

22  35 

I. 

Tr. 

Eg. 

14  44  50.2 

L* 

Ec. 

Re. 

4  29  38.0 

II. 

Ec. 

Re. 

23  15 

I. 

Sh. 

Eg 

5     9  33 

I.* 

Tr. 

In. 

5  35  47-5 

I. 

Ec. 

Re. 

25  16  44 

IL 

Oc. 

Dis. 

9  47 

I.* 

Sh. 

In. 

16     0    9 

I. 

Tr. 

In. 

17  36 

I. 

Oc. 

Dis. 

II  44 

I.* 

Tr. 

Eg. 

0  39 

I. 

Sh. 

In. 

20  24  40.2 

II. 

Ec. 

Re. 

II  59 

I.* 

Sh. 

Eg. 

2  2Z 

I. 

Tr. 

Eg. 

20  26  57.2 

L 

Ec. 

Re. 

-    6     0  22 

III. 

Tr. 

In. 

2  5Z 

I, 

Sh. 

Eg. 

26  14  49 

I. 

Tr, 

In. 

Z    II 

III. 

Sh. 

In, 

17  25 

III. 

Oc. 

Dis. 

15  31 

I. 

Sh. 

In 

I  42 

III. 

Tr. 

Eg. 

18  54 

III. 

Oc. 

Re. 

17     I 

I. 

Tr. 

Eg 

3     0 

III. 

Sh. 

Eg. 

Z9  26  28.4 

Ill, 

Ec. 

Dis. 

17  43 

I. 

Sh. 

Eg. 

4  33 

II. 

Tr. 

In. 

19  54 

II. 

Tr. 

In. 

27  10  18 

IIL* 

Tr. 

In. 

5     3 

II. 

Sh. 

In. 

20  54 

II. 

Sh. 

In. 

II   17 

IL* 

Tr. 

In.      i 

6  48 

I. 

Oc. 

Dis. 

20  58  Z3.6 

III. 

Ec. 

Re. 

"  55 

IIL* 

Tr. 

Eg. 

6  48 

II. 

Tr. 

Eg. 

2Z  25 

I. 

Oc 

Dis. 

12     3 

L* 

Oc. 

Dis. 

7  23 

II. 

Sh. 

Eg. 

22  10 

II. 

Tr. 

Eg. 

12  45 

IL* 

Sh. 

In. 

9  13  19.8 

I.* 

Ec. 

Re. 

23  14 

IL 

Sh. 

Eg. 

13     9 

IIL* 

Sh. 

In. 

f     3  59 

I. 

'Tr. 

In. 

IT    0    4  Z7.7 

I. 

Ec. 

Re. 

13  35 

IL* 

Tr. 

Eg. 

4  16 

I. 

Sh. 

In. 

z8  36 

I. 

Tr. 

In. 

14  55 

III. 

Sh. 

Eg.     : 

6  zo 

I. 

Tr. 

Eg. 

Z9    8 

I. 

Sh. 

In. 

14  55  311 

I. 

Ec. 

Re.     1 

6  28 

I. 

Sh. 

Eg. 

20  48 

I. 

Tr. 

Eg. 

15     5 

IL 

Sh. 

Eg.     ' 

23    0 

II. 

Oc. 

Dis. 

21  20 

L 

Sh. 

Eg. 

28     9  16 

L* 

Tr. 

In.     ; 

8     z  14 

I. 

Oc. 

Dis. 

18  14  25 

II.* 

Oc. 

Dis. 

zo    0 

L* 

Sh. 

In.      1 

I  52  45-4 

II. 

Ec. 

Re. 

15  51 

I. 

Oc. 

Dis. 

ZI  28 

L* 

Tr. 

Eg. 

3  41  48.6 

I. 

Ec. 

Re. 

17  47  34-3 

II. 

Ec. 

Re. 

12    12 

L* 

Sh. 

Eg-     . 

22  25 

I. 

Tr. 

In. 

18  32  48.1 

I, 

Ec. 

Re. 

a»   5  54 

IL 

Oc. 

Dis. 

22  45 

I. 

Sh. 

In. 

1»  13     3 

I.* 

Tr. 

In. 

6  29 

I. 

Oc. 

Dis.    , 

»    0  37 

I. 

Tr. 

Eg. 

13  37 

I.* 

Sh. 

In. 

9  24     5.2 

L* 

Ec. 

Re. 

0  57 

I. 

Sh. 

Eg. 

15  15 

I. 

Tr. 

Eg. 

9  43  49  5 

IL* 

Ec. 

Re.     ■■ 

14    9 

III.* 

Oc. 

Dis. 

15  49 

I. 

Sh. 

Eg. 

80     3  43 

L 

Tr. 

In. 

J7     0  33.2 

III. 

Ec. 

Re. 

»0     6  57 

III. 

Tr. 

In. 

4  29 

I. 

Sh. 

In.      ! 

Z7  40 

II. 

Tr. 

In. 

8  28 

III.* 

Tr. 

Eg. 

5  55 

L 

Tr. 

Eg. 

z8  20 

II. 

Sh. 

In. 

9     I 

11* 

Tr. 

In. 

641 

I. 

Sh. 

Eg. 

19  40 

I. 

Oc. 

Dis. 

9  zo 

III.* 

Sh. 

In. 

81     0    8 

IIL 

Oc. 

Dis. 

19  55 

II. 

Tr. 

Eg. 

10  zz 

IL* 

Sh. 

In. 

0  26 

II. 

Tr. 

In. 

20  40 

II. 

Sh. 

Ei. 

zo  17 

L* 

Oc. 

Dis. 

0  56 

I. 

Oc. 

Dis. 

22  10  17.2 

I. 

Ec. 

Re. 

10  57 

III.* 

Sh. 

Eg. 

X  47 

III. 

Oc. 

Re 

10  16  51 

I. 

Tr. 

In. 

zz  Z7 

IL* 

Tr. 

Eg. 

2     2 

IL 

Sh. 

In. 

17  14 

I. 

Sh. 

In. 

Z2    31 

IL* 

Sh. 

Eg. 

2  44 

IL 

Tr. 

Eg-   : 

19     3 

I. 

Tr. 

Eg. 

Z3     I  20.6 

I.* 

Ec. 

Re. 

3  24  26.0 

IIL 

Ec. 

Dis. 

19  26 

I. 

Sh. 

Eg. 

21     7  30 

I. 

Tr. 

In. 

3  52  38.5 

I. 

Ec. 

Re 

11  12     8 

II.* 

Oc. 

DU. 

8    6 

L* 

Sh. 

In. 

4  22 

IL 

Sh. 

Eg 
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I         14     6 

I.* 

Oc. 

Dis. 

9  42 

I.« 

Tr. 

Eg. 

4  54  49  3 

III. 
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Re. 

Z5  10  37.4 

II.* 

Ec. 

Re. 

10  18 
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Sh, 

Eg. 

22  10 

I, 

Tr. 

In 

z6  38  45.8 

I. 

Ec. 

Re. 

aa   3  35 

IL 

Oc. 

Dis. 

22  58 

I. 

Sh. 

In. 

NoTB.— IxL,  denotes  ingres8 ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc  denotes  occultation;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washinftton. 
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WASHINGTON  MEAN  TIME. 


MAY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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IV.   No  Eclipse. 


Configurations  at  ii^  jo™  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIME. 

JUNE. 

d     h    m      s 

d     h     m      g 

d     h    m      g 

1       O   22 

I. 

Tr. 

Eg. 

10  22  52 

III. 

Sh. 

Eg. 

91  XO  41 

III.* 

Oc. 

Dis. 

I    lO 

1. 

Sh. 

Eg- 

11    12   52 

I.* 

Tr. 

In. 

12     5 

II.* 

Sh. 

Eg. 

19     4 

11. 

Oc. 

Dis. 

13   51 

I. 

Sh. 

In. 

12  34 

III.* 

Oc. 

Re. 

19  23 

I. 

Oc. 

Dis. 

15     4 

L 

Tr. 

Eg. 

15    21    42.0 

III. 

Ec. 

DU 

22    21    12.3 

I. 

Ec. 

Re. 

16     3 

I. 

Sh. 

Eg. 

x6  50  20.0 

III. 

Ec. 

Re. 

23       I    530 

II. 

Ec. 

Re. 

12  10     4 

L* 

Oc. 

Dis. 

aa   3  36 

I. 

Tr. 

In. 

2  16  37 

I. 

Tr. 

In. 

10  40 

II* 

Oc. 

Dis. 

4  43 

I. 

Sh. 

In. 

17  27 

I. 

Sh. 

In. 

13  12  46.6 

I* 

Ec 

Re. 

5  49 

I. 

Tr. 

Eg- 

18  49 

I. 

Tr. 

Eg. 

14  58  25.0 

II. 

Ec. 

Re. 

655 

I. 

Sh. 

Eg. 

19  39 

I. 

Sh. 

Eg. 

18     7  19 

I. 

Tr. 

In. 

88     0  47 

I. 

Oc. 

Dis. 

8  13  36 

II.* 

Tr. 

In. 

8  19 

I* 

Sh. 

In. 

2   19 

II. 

Oc 

Dis. 

13  44 

III.* 

Tr. 

In. 

9  31 

I* 

Tr. 

Eg. 

4     4  29.2 

I. 

Ec 

Re. 

13  49 

I.* 

Oc. 

Dis. 

10  31 

I* 

Sh. 

Eg. 

6  53  57  2 

II. 

Ec. 

Re. 

15  19 

II. 

Sh. 

In. 

1*    4  31 

I. 

Oc. 

Dis. 

22     4 

I. 

Tr. 

In. 

15  «4 

III. 

Tr. 

Eg. 

5    7 

II. 

Tr. 

In. 

23    12 

I. 

Sh. 

In. 

15  54 

II. 

Tr. 

Eg 

7    6 

III. 

Oc. 

Dis. 

84     0  17 

I. 

Tr. 

Eg. 

16  49  47.5 

I. 

Ec. 

Re. 

7  II 

II. 

Sh. 

In. 

X  24 

I. 

Sh. 

Eg. 

17    8 

III. 

Sh. 

In. 

7  27 

II. 

Tr. 

Eg. 

19  15 

I. 

Oc. 

Dis. 

17  39 

II. 

Sh. 

Eg. 

7   41    22.2 

I. 

Ec. 

Re. 

20  43 

II. 

Tr. 

In. 

18  54 

III. 

Sh. 

Eg. 

855 

III.* 

Oc. 

Re. 

22  33    7-4 

I. 

Ec. 

Re. 

4  XI     3 

I.* 

Tr. 

In. 

9  31 

II.* 

Sh. 

Eg. 

23     3 

II. 

Sh. 

In. 

"  55 

I.* 

Sh. 

In. 

XI  22  49.5 

Ill* 

Ec. 

Dis. 

23    3 

II. 

Tr. 

Eg. 

13  15 

I.* 

Tr. 

Eg. 

X2   52      I.O 

III.* 

Ec. 

Re. 

8ft     0  24 

III. 

Tr. 

In.     ' 

14     7 

I* 

Sh. 

Du. 

1ft      I    46 

I. 

Tr. 

In. 

X  23 

II. 

Sh. 

Eg. 

ft     8  16 

XL* 

Oc. 

248 

I. 

Sh. 

In. 

a  19 

III. 

Tr. 

Eg. 

8  16 

1* 

Oc. 

Dis. 

358 

I. 

Tr. 

Eg. 

5    6 

IIL 

Sh. 

In. 

II  18  23.4 

I.* 

Ec. 

Re. 

5    0 

I. 

Sh. 

Eg. 
DU. 

6  50 

III. 

Sh. 

Eg. 

12   21      5.x 

II.* 

Ec. 

Re. 

22  58 

I. 

Oc. 

x6  32 

I. 

Tr. 

In. 

•    5  30 

I. 

Tr. 

In. 

23  52 

II. 

Oc. 

Dis. 

X7  40 

I. 

Sh. 

In. 

624 

I. 

Sh. 

In. 

1^    2    9  59.0 

I. 

Ec. 

Re. 

18  45 

I. 

Tr. 

Eg. 

7  42 

I. 

Tr. 

Eg. 

4  16  33.3 

II. 

Ec. 

Re. 

19  52 

I. 

Sh. 

Eg. 

8  36 

I.* 

Sh. 

Eg. 
Dis. 

20   X4 

I. 

Tr. 

In. 

»•  13  43 

I. 

Oc. 

Dis. 

7    2  43 

I. 

Oc. 

2X    17 

I, 

Sh. 

In. 

15  33 

II. 

Oc. 

Dis. 

2  46 

II. 

Tr. 

In. 

22   26 

I. 

Tr. 

Eg. 

X7     I  47.6 

I. 

Ec. 

Re 

336 

III. 

Oc. 

Dis. 

23   29 

I. 

Sh. 

Eg. 

17  54 

II. 

Oc. 

Re. 

4  36 

II. 

Sh. 

In. 

IT  X7  25 

I. 

Oc. 

Dis. 

17  57  51-6 

II. 

Ec 

Dis 

5    4 

II. 

Tr. 

Eg. 

x8  18 

II. 

Tr. 

In. 

20  13  10.6 

II. 

Ec. 

Re. 

5  19 

III. 

Oc. 

Re. 

20  28 

II. 

Sh. 

In. 

8T  XX     0 

I.- 

Tr. 

In. 

5  46  58.0 

I. 

Ec. 

Re. 

20  38 

II. 

Tr. 

Eg. 

X2     9 

I.* 

Sh. 

^     1 

6  56 

II. 

Sh. 

Eg. 

20  38  36.2 

I. 

Ec. 

Ra 

13  13 

I. 

Tr. 

Eg. 

7  23  550 

III. 

Ec. 

Dis. 

20  46 

III. 

Tr. 

In. 

X4   2X 

L 

Sh. 

^ 

8  53  4»i 

III. 

Ec. 

Re. 

22   37 

III. 

Tr. 

Eg. 

2S    8  10 

I.* 

Oc 

D&. 

23  57 

I. 

Tr. 

In. 

22   48 

II. 

Sh. 

Eg. 

9  56 

II.* 

Tr. 

In. 

8    0  53 

L 

Sh. 

In. 

18      I      7 

III. 

Sh. 

In. 

"30  25.3 

I.* 

Ec. 

Re. 

2    9 

I. 

Tr. 

Eg. 

2   51 

III. 

Sh. 

Eg. 

X2    17 

n.* 

Tr. 

Eg. 

3     5 

I. 

Sh. 

Eg. 

14  41 

I. 

Tr. 

In. 

X2   20 

II.* 

Sh. 

In. 

21  10 

I. 

Oc. 

Dis. 

15  45 

I. 

Sh. 

In. 

X4   2X 

III. 

Oc. 

Dis.  . 

21  27 

II. 

Oc. 

Dis. 

16  54 

I. 

Tr. 

Eg. 

14   40 

II. 

Sh. 

Eg. 

9     0  15  33.0 

I. 

Ec. 

Re. 

17  57 

I. 

Sh. 

Eg. 

x6  18 

III. 

Oc. 

Re. 

I  39  ii.a 

II. 

Ec. 

Re. 

19  II  53 

I.* 

Oc. 

Dis. 

29  20  29.0 

III. 

Ec 

Dis. 

x8  24 

I. 

Tr. 

In. 

13     5 

II.* 

Oc. 

Dis. 

20  48  34.0 

III. 

Ec 

Re. 

19  22 

I. 

Sh. 

In. 

X5    7  150 

Ec. 

Re. 

89     5  28 

I. 

Tr. 

In. 

20  36 

I. 

Tr, 

Eg. 

17  35  47.5 

ii! 

Ec. 

Re. 

6  38 

I. 

Sh. 

In. 

21  34 

I. 

Sh. 

Eg. 

20    9    8 

T  • 

Tr. 

In. 

7  41 

I. 

Tr. 

Eg. 

10  15  37 

I, 

Oc. 

Dis. 

xo  14 

T  * 

Sh. 

In. 

850 

I.* 

Sh. 

Eg. 

15  56 

11. 

Tr. 

In. 

II  21 

I  * 

Tr. 

Eg. 

80    2  38 

I. 

Oc. 

Dis. 

17  12 

III. 

Tr. 

In. 

X2    26 

I  * 

Sh. 

Ei. 

4  48 

II. 

Oc. 

Dis.  1 

17  54 

II. 

Sh. 

In. 

21     6  20 

Oc. 

Dis. 

5  59    4.2 

I. 

Ec. 

Re.    ! 

18  15 

II. 

Tr. 

Eg. 

7  30 

11. 

Tr. 

In. 

7    9 

II. 

Oc 

Re. 

x8  44    9.x 

I. 

Ec. 

Re. 

9  35  517 

I  * 

Ec. 

Re. 

7  16    2.3 

II. 

Ec. 

Dis. 

1         18  58 

III. 

Tr. 

Eg. 

9  45 

IL* 

Sh. 

In. 

9  31  20.7 

11* 

Ec. 

Re. 

j         20  14 

II. 

Sh. 

Eg. 

9  50 

II.* 

Tr. 

Eg. 

23  55 

I. 

Tr. 

In. 

'         21     7 

III. 

Sh. 

In. 

Note.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be,  eclipse. 

Oc.  denotes  occaltatlon ;  Tr.,  transit  of  the  satellW'*    <?H.  tr^nnit  of  the  shadow;  *  Visible  at  Washlngtoa 
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WASHINGTON  MEAN  TIMK 


JUNE. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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IV.     No  Eclipse. 


Configurations  at  id^  jo"  for  an  Inverting  Telescope. 
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3  19 
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634 

I. 

Tr. 

Eg 

22  58  44.3 

I. 

Ec. 

Re. 

14  33 

I 

Sh. 

In. 

7  38 

I.' 

Sh. 

Eg. 

10     I   18 

II. 

Tr. 

In. 

15  36 

I. 

Tr. 

Eg. 

81     I  29 

I. 

Oc. 

Dis. 

3  42 

II. 

Tr. 

Eg. 

16  45 

I. 

Sh. 

Eg. 

4  43     6.6 

I. 

Ec. 

Re. 

3  50 

II. 

Sh. 

In. 

20  10  31 

I. 

Oc. 

Dis. 

9  25 

II. 

Tr. 

In. 

6  10 

II. 

Sh. 

Eg. 

13  50  54-5 

I. 

Ec. 

Re. 

II  37 

II. 

Sh. 

In. 

13  57 

III. 

Oc. 

Dis. 

17  20 

II. 

Tr. 

In. 

II  50 

II. 

Tr. 

Eg. 

16    5 

III. 

Oc. 

Re. 

19  43 

II. 

Sh. 

In. 

13  57 

II. 

Sh. 

Eg. 

16  55 

I. 

Tr. 

In. 

19  45 

II. 

Tr. 

Eg. 

22  49 

I. 

Tr. 

In 

18    9 

I. 

Sh, 

In. 

22     3 

II. 

Sh. 

Eg. 

23  54 

I. 

Sh. 

In. 

19     8 

I. 

Tr. 

Eg. 

ai    7  52 

I* 

Tr. 

In. 



Note.— In.,  denotes  ingress ;  Bg^  egress ;  Dit.,  disappearance ;  Re.,  reappearance ;  Be.,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite  ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

AUGUST. 

Phases 

of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

^  • 

1 

a  • 

r 

\J 

w 

III. 

o-  • 

I 

V       Nn  Frlinqp   r n 

W 

Configurations  at  8^  jo^  for  an  Inverting  Telescope. 

Day. 

Watt 

Bast 

xl 

3*                                     '4     O     '2         -I 

a| 

•3               -x            O                 •*•. 

3 

a-              'o            X-                              -4 

4 

•a     -x       O                            •$ 

•4 

5 

Oi*                 '2                3- 

•4 

6 

O      2-            3- 

4-     x^ 

7 

2-             3'x-      O                                                                 4 

• 

8 

3-                                         O            -X                             4- 

•2« 

9 

•3                x-              0               4'    a* 

xo 

►;  0      - 

zz 

4'               '2       -x            0                          -3 

12 

4 

O         X'              '2                                 '3 

X3 

4* 

O           2-              3- 

•z« 

X4 

•4 

2-                          ,.>•   O 

X5 

•4 

3-                                  -2  O         -x 

z6 

•4           -3                         X-              0                         2* 

X7 

•4            -3       2-    0                 •» 

i8 

•2        -x              0                    '3 

X9 

0           ,.  -          -4               -3 

20 

•X     0               a-             3"                  -4 

21    Ol" 

03- 

2-                               O 

'4 

22 

3-                       -2       O    -x 

•4 

23 

•3                              X-          O                            -2 

4' 

24    02- 

•3                     O               -x                                             4- 

25  i 

•2         1               O             '3                      4' 

26  1 

O          'ix-                         -3 

27  t 

4-     -I         O                    2-               3- 

i    28 

4-                       2-                    O   \ 

29 

4' 

V                -2             O 

*!• 

30 

4- 

•3                                  X-      O                       2- 

3X 

•4 

•3                         O  2-        -x 

31 
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SEPTEMBER. 

d    h   m      • 

d    h    m       ■ 

d    h   m      s 

1     I     3 

I. 

Tr. 

Eg. 

11     3  58 

II. 

Tr. 

Eg. 

»1     7  27 

L* 

Oc. 

Dis. 

2     6 

I. 

Sh. 

Eg. 

5  5X 

II. 

Sh. 

Eg. 

zo  27  22.Z 

L 

Ec. 

Re. 

2  34 

III. 

Oc. 

Dis. 

X3  49 

I. 

Tr. 

In. 

X7  44 

IL 

Tr. 

In. 

4  42 

III. 

Oc. 

Re. 

X4  46 

I. 

Sh. 

In. 

X9  24 

IL 

Sh. 

In. 

7  13  20.8 

III.* 

Ec. 

Dis. 

X6    3 

I. 

Tr. 

Eg. 

ao    9 

II. 

Tr. 

Eg. 

8  38  10.0 

III. 

Ec. 

Re. 

Z6  58 

I. 

Sh. 

Eg. 

2Z  44 

IL 

Sh. 

Eg.     . 

X9  58 

I. 

Oc. 

Dis. 

20  56 

ni. 

Tr. 

In. 

M    4  49 

L 

Tr. 

In. 

23  II  49.4 

I. 

Ec. 

Re. 

23     4 

IIL 

Tr. 

Eg. 

538 

L 

Sh. 

In. 

»    4  37 

II. 

Oc. 

Dis. 

1»    0  58 

III. 

Sh. 

In. 

7    3 

L* 

Tr. 

Eg. 

9    4     x-x 

II. 

Ec. 

Re. 

2  40 

III. 

Sh. 

Eg. 

7  50 

L 

Sh. 

Eg. 

X7  19 

I. 

Tr. 

In. 

xo  57 

I. 

Oc. 

Dis. 

15  34 

IIL 

Oc 

Dia. 

x8  23 

I. 

Sb. 

In. 

X4    3  59.x 

I. 

Ec. 

Re. 

X7  4X 

in. 

Oc 

Re. 

Z9  33 

L 

Tr. 

Eg. 

20  46 

II. 

Oc 

Dis. 

Z9  zo  54.Z 

III. 

Ec 

Dis. 

20  35 

I. 

Sh. 

Eg. 

IS    0  58  23.5 

II. 

Ec. 

Re. 

20  35  22.Z 

III. 

Ec. 

Re. 

8  X4  28 

I. 

Oc. 

Dis. 

8  Z9 

I. 

Tr. 

In. 

M    z  58 

L 

Oc. 

Dis. 

17  40  28.5 

I. 

Ec. 

Re. 

9  X5 

I. 

Sh. 

In. 

4  56    4^ 

L 

Ec 

Re. 

22  47 

II. 

Tr. 

In. 

xo  33 

I. 

Tr. 

Eg. 

Z2   56 

IL 

Oc 

Dis. 

*    0  55 

II. 

Sh. 

In. 

xz  27 

I. 

Sh. 

X 

x6  51  54.x 

IL 

Ec 

Re. 

I    Z2 

II. 

Tr. 

Eg. 

14    5  27 

L 

Oc. 

23  X9 

L 

Tr. 

In. 

3  15 

II. 

Sh. 

Eg. 

8  32  38.2 

I. 

Ec 

Re. 

»4    0    7 

I. 

Sh. 

In. 

zi  49 

I. 

Tr. 

In. 

X4  56 

n. 

Tt. 

In. 

X  33 

L 

Tr. 

Eg. 

12   52 

I. 

Sh. 

In. 

z6  49 

n. 

Sh. 

In. 

8  X9 

L 

Sh. 

^?- 

Z4    3 

I. 

Tr. 

Eg. 

Z7  2Z 

n. 

Tr. 

Eg. 

so  28 

L 

Oc 

D». 

15    4 

I. 

Sh. 

Eg. 

19    9 

IL 

Sh. 

Eg. 

83  24  42.0 

I. 

Ec. 

Re. 

x6  38 

in. 

Tt. 

In. 

15    8  49 

L 

Tr. 

In. 

86    7    8 

n. 

Tr. 

In. 

x8  46 

III. 

Tr. 

Eg. 

3  44 

L 

Sh. 

In. 

842 

II. 

Sh. 

In. 

2Z      0 

III. 

Sh. 

In. 

5    2 

I. 

Tt. 

Eg. 

9  33 

n. 

Tr. 

Eg 

22   41 

III. 

Sh. 

Eg. 

556 

I. 

Sh. 

^?- 

ZZ     2 

IL 

Sh. 

Eg. 

6    8  58 

I. 

Oc. 

Dis. 

ZZ   Z2 

IIL 

Oc. 

Dk 

X7  50 

L 

TV. 

In.      ; 

12    9  13.3 

I. 

Ec. 

Re. 

X3  X9 

III. 

Oc. 

Re. 

1836 

L 

Sh. 

In.      1 

z8    0 

n. 

Oc. 

Dis. 

Z5   Z2      2.8 

lU. 

Be 

Dis. 

so    3 

L 

Tr. 

^ 

22  22  ax.6 

II. 

Ec. 

Re. 

x0  36  35.2 

III. 

Ec 

Re. 

20  48 

L 

Sh. 

Eg. 

6    6  19 

I. 

Tr. 

In. 

23  57 

I. 

Oc 

Dis. 

M    5  40 

III. 

Tr. 

In. 

7  20 

!• 

Sh. 

In. 

16    3    z  20.7 

I. 

Ec. 

Re. 

746 

III. 

Tr. 

Eg.     . 

833 

I. 

Tr. 

Eg. 

zo    9 

IL 

Oc 

Dis. 

856 

IIL 

Sh. 

In.      i 

9  32 

I. 

Sh. 

^ 

Z4  z6    9.0 

IL 

Ec 

Re. 

xo  37 

ni. 

Sh. 

Eg.     1 

T    3  28 

I. 

Oc. 

81    Z9 

L 

Tr. 

In. 

X4  58 

L 

Oc. 

Dis.   : 

6  37  52.8 

I. 

Ec. 

Re. 

22  Z2 

L 

Sh. 

In. 

17  53  25.8 

I. 

Ec 

Re.     , 

X2    10 

II. 

Tr. 

In. 

23  33 

L 

Tr. 

Eg. 

%7    2  20 

IL 

Oc. 

Dis. 

14   13 

II. 

Sh. 

In. 

IT    0  24 

L 

Sh. 

Eg. 

6    9  50.0 

IL 

Ec. 

Re. 

14  35 

II. 

Tr. 

Eg. 

z8  27 

L 

Oc. 

Dis. 

Z2  20 

L 

Tr. 

In, 

x6  33 

II. 

Sh. 

Eg. 

2Z  29  59.Z 

I. 

Ec 

Re. 

X3    4 

I. 

Sh. 

In. 

8    0  49 

I. 

Tr. 

In. 

18    4  20 

II. 

Tr. 

In. 

X4  33 

L 

Tr. 

Eg. 

z  49 

I. 

Sh. 

In, 

6    6 

II. 

Sh. 

In. 

Z5  z6 

L 

Sh. 

it 

3     3 

I. 

Tr. 

Eg. 

645 

II. 

Tt, 

Eg. 

88     9  28 

L 

Oc 

4     X 

I. 

Sh. 

Bf, 

8  26 

IL 

Sh. 

Eg. 

Z2   22      4.0 

I. 

Ec. 

Re. 

6  52 

III." 

Oc. 

Dis. 

X5  49 

L 

Tr. 

In. 

80  32 

IL 

Tr. 

In. 

8  59 

IIL 

Oc. 

Re. 

z6  4Z 

L 

Sh. 

In. 

22      0 

II. 

Sh. 

In. 

ZZ    Z2   29.5 

III. 

Ec 

Dis. 

x8    3 

I. 

Tr. 

Eg. 

22  57 

II. 

Tr. 

Eg. 

Z2  37    91 

III. 

Ec. 

Re. 

X853 

L 

Sh. 

Eg. 

89    0  20 

IL 

Sh. 

Ei. 

2Z   58 

L 

Oc 

Dis. 

19     I  Z7 

III. 

Tr. 

In. 

650 

L* 

Tr. 

In. 

9    z    6  35.3 

I. 

Ec. 

Re. 

3  24 

IIL 

Tr. 

Eg. 

7  33 

I. 

Sh. 

In. 

7  23 

II.» 

Oc. 

Dis. 

4  57 

III. 

Sh. 

In. 

9    3 

L 

Tr. 

Eg.    ' 

ZZ  40  zz.a 

II. 

Ec. 

Re. 

6  38 

III. 

Sh. 

Eg. 

9  45 

L 

Sh. 

Eg. 

19  19 

L 

Tr. 

In. 

X2  57 

I. 

Oc 

Dis. 

X9  58 

IIL 

Oc 

Du^ 

20  z8 

I. 

Sh. 

In. 

X5  58  43.5 

I. 

Ec. 

Re. 

S2    3 

IIL 

Oc 

Re. 

2Z  33 

I. 

Tr. 

Eg. 

23  33 

II. 

Oc 

Dfe. 

S3    9  35' X 

III. 

Ec 

Dis 

22  30 

I. 

Sh. 

Eg. 

«0    3  34  X3.0 

II. 

Ec. 

Re. 

80    0  34     z.o 

IIL 

Ec 

Re. 

10  z6  27 

I. 

Oc. 

Dis. 

ZO  19 

L 

Tr. 

In. 

3  58 

I. 

Oc. 

Dis. 

19  35  X4-4 

I. 

Ec. 

Re. 

ZZ  10 

L 

Sh. 

In. 

6  50  45.8 

I. 

Ec 

Re. 

11     X  33 

II. 

Tr. 

In. 

X2  33 

I. 

Tr. 

Eg. 

X5  44 

IL 

Oc 

Dis. 

3  3X 

II. 

Sh. 

In. 

Z3  22 

L 

Sh. 

Eg. 

Z9  27  26.3 

IL 

Ec. 

Re. 

NoTB^— In.,  denotes  insreM ;  Eg.,  egress ;  DiSn  disappesranee ;  Re.,  reappearance ;  Be,  eclipse. 

Oc,  denotes  occnltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

1. 

a- 

I 

Q 

d     r 

1 

w 

O 

ft  • 

I 

V     No  Frlmqp     r" H 

1 

IL 

\J 

Configurations  at  f^  00^  for  an  Inverting  Telescope. 

iHy. 

West 

Bast 

z 

•4                                       2-            I-              0    -3                                                                                   II 

% 

•4                                  .        O              -1               -3 

•a# 

3 

•4          •!                  0                              2-                  3- 

4 

«•       o*     % 

5 

•I    0                           -4 

6 

Or 

3-                                    O                -2 

•4 

7 

•3                            O    -x  2- 

•4 

8 

2*            X-          O 

•4-3« 

9 

O             •'             '3 

4- 

lO 

•X              O                       2-              3- 

4* 

i^ 

V     0            X'    3*           4* 

Z2 

•a      3- -I         0      4* 

13 

3-                   4*                 0  1-          -a 

M 

4-       -3                     .               O               «• 

•'• 

15 

4-                                      a-               ?      0                                                                                  II 

z6 

4 

•2     O           •!              -3 

17 

1-4                                                         I-               0                          -a               -3                                         II 

x8  02- 

•4                                                                   O               X-        3" 

X9 

•4                            -2             •!    3*          0 

so 

3-                 -4                   0        ,.  •• 

21 

•3                                     -xO      '4           2- 

22 

2-      -3        x-O                                   -4 

23 

•a          O        'X           '3 

•4 

24 

I*              O                           -2                -3 

•4 

25 

O^             -1             3- 

4- 

26I03- 

•2           •!                    O 

4* 

271 

3*                                  O      '2   X- 

4* 

28| 

•3                                   'X       O                       2-      4- 

29|Ox- 

04- 

I30I 

4-      -2                 O   x          -3 

^1 
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OCTOBER. 

d     h    m     • 

d     h    m      s 

d    h    m      s 

1     I  20 

I. 

Tr. 

In. 

6     0  36 

II.      Sh.      In. 

10  14  31 

III. 

Tr. 

In. 

2     2 

I. 

Sh. 

In. 

X  45 

II.      Tr.       Eg. 

16  33 

Ill, 

Tr. 

Eg. 

3  33 

I. 

Tr. 

Eg. 

2  57 

n.      Sh.       Eg. 

16  54 

IIL 

Sh. 

In.      1 

4  14 

I. 

Sh. 

Eg. 

8  51 

I.      Tr.       In. 

18  35 

III. 

Sh. 

Eg. 

22  28 

I. 

Oc. 

Dis. 

9  28 

L      Sh.      In. 

Jig    0 

L 

Oc. 

Dis. 

d     I  ig  22.7 

I. 

Ec. 

Re. 

x»     4 

I.      Tr.       Eg. 

21  42  43.3 

I. 

Ec. 

Re.     : 

9  56 

II. 

Tr. 

In. 

II  40 

I.      Sh.      Eg. 

11    7  56 

II. 

Oc. 

Dis.    1 

II  18 

II. 

Sh. 

In. 

7    0  23 

III.      Oc.      DU. 

II  20  24.7 

IL 

Ec. 

Re. 

12  21 

II. 

Tr. 

Eg. 

a  27 

III.      Oc.      Re. 

16  21 

I. 

Tr. 

In.     , 

13  39 

II. 

Sh. 

Eg. 

3    8    6.0 

III.      Ec.      Dis. 

16  53 

L 

Sh. 

In. 

19  50 

I. 

Tr. 

In. 

4  32  31.2 

III.      Ec.      Re. 

18  34 

I. 

Tr. 

Eg. 

20  30 

I. 

Sh. 

In. 

5  59 

!.•    Oc.      Dis. 

19    5 

L 

Sh. 

Eg. 

22     3 

I. 

Tr. 

Eg. 

8  45  25.0 

L      Ec.      Re. 

1%  13  30 

I. 

Oc. 

Dis. 

22  42 

I. 

Sh. 

Eg. 

18  32 

II.      Oc.      Dis. 

16  II  20.3 

I. 

Ec. 

Re. 

8  10    4 

III. 

Tr. 

In. 

22     2  45.4 

II.      Ec.      Re. 

18     2  10 

II. 

Tr. 

In. 

12    9 

III. 

Tr. 

Eg. 

8     3  21 

I.      Tr.      In. 

3  12 

II. 

Sh. 

In. 

12  55 

III. 

Sh. 

In. 

?  56 

I.      Sh.      In. 

4  35 

II. 

Tr, 

Eg- 

X4  36 

III. 

Sh. 

E5. 

5  34 

I.      Tr.       Eg. 

5  33 

II. 

Sh. 

Eg- 

16  59 

I. 

Oc. 

Vis. 

6    8 

L*    Sh.      Eg. 

10  51 

I. 

Tr. 

In. 

19  48     6.0 

I. 

Ec. 

Re. 

9    0  30 

I.      Oc.      Dis. 

II  22 

I. 

Sh. 

In> 

4     5     8 

II. 

Oc. 

Dis. 

3  14    0.8 

L      Ec.      Re. 

13    4 

L 

Tr. 

Eg.     ! 

8  45  137 

II. 

Ec. 

Re. 

12  45 

II.      Tr.       In. 

13  34 

I. 

Sh. 

Eg. 

14  20 

1. 

Tr. 

In. 

13  54 

II.      Sh.      In. 

1*    4  49 

IIL 

Oc. 

Dis    1 

14  59 

I. 

Sh. 

In. 

15  10 

II.      Tr.       Eg. 

652 

in. 

Oc. 

Re. 

16  34 

I. 

Tr. 

Eg. 

16  15 

II.      Sh.      Eg. 

7    6  40.4 

in. 

Ec. 

Dis. 

17  II 

I. 

Sh. 

Eg. 

21  51 

I.      Tr.       In. 

8    I 

I. 

Oc. 

Dis. 

6  II  29 

L 

Oc. 

Dis. 

22  25 

L      Sh.      In. 

8  31    8.0 

in. 

Ec. 

Re. 

14  16  43.5 

I. 

Ec. 

Re. 

10    0    4 

I.      Tr.      Eg. 

10  40    I.I 

L 

Ec. 

Re. 

23  20 

II. 

Tr. 

In. 

0  37 

L      Sh.      Eg. 

21  20 

n. 

Oc. 

Dis. 

THE  SATELLITES  OF  JUPITER 

ARE  NOT  VISIBLE  FROM  OCTOBER  13  UNTIL  DECEMBER 

w. 

1 

JUPITER  BEING  TOO  NEAR  TO  THE  SUN, 

1 

NoTB.~ln.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re^  reappearance ;  BCn  eclipse. 

Oc.  denotes  occnltation ;  Tr.,  transit  of  the  satellite ;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


a- 

d    r 

w 

(_) 

Q* 

TV.      No  KclinRfj  L -  ., — i 

k:^ 

v_y 

Configurations  at  6^  oo"  for  an  Inverting  Telescope. 


Day. 

West 

But 

X 

4- 

X 

• 

o 

•2 

•3 

2 

4- 

o 

f 

•1 

3- 

3 

4' 

a* 

X* 

o 

3- 

4 

•4 

3* 

o 

I* 

^% 

5 

•4 

3* 

•X 

o 

2' 

6 

•4 

'3 

2* 

o 

!• 

7 

1 

•4 

o 

•3 

•x# 

8 

X' 

o 

•4 

•2 

•3 

9 

o 

•1 

f 

•4 

lO 

2* 

I* 

o 

3- 

•4 

zx 

3- 

•a 

o 

•X 

"4 

12 

3- 

•X 

o 

•2 

4- 

13 

•3 

2- 

o 

X* 

4- 

14 

1 

•1 

o 

4- 

-3« 
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JUPITER'S  SATELLITES,  1899. 


WASHINGTON  MEAN  TIME.                                                 | 

DECEMBER. 

1 

d     h   m     • 

1 

1 

1     d    b    »     • 

1 

1     d     b   m     • 

1 

: 

11  i8  15  x6.8 

L» 

Ea 

Dis. 

18    057 

n. 

Oa 

Re. 

as  1  26  ~ 

in. 

Oc 

Dis. 

20  55 

L 

Oc. 

Re. 

X    7 

I. 

Sh. 

Eg. 

x  29 

I. 

Tr. 

In. 

12  13  21 

IL 

Sh. 

In. 

I  42 

I. 

Tr. 
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3  0 

I. 

Sh. 
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15  59 

I. 

Tr. 
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17    8 

II. 

Tr. 
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22     3  II.O 
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Ec 

Dis. 
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Sh. 
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X9  57 

II. 

Tr. 

In. 

15  25 

I. 

Oc. 

Re. 
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I. 
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Tr. 
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I. 

Tr. 
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23  44 

I. 
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In. 
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I. 
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Eg. 

12   57 

III. 

Tr. 

Eg. 

14  15 
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Sh. 

Eg- 
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I. 

Ec, 

Dis. 

14     3 

I. 

Sh. 

Eg. 

14  29 

I. 

Tr. 

In. 

9  55 

I. 

Oc. 

Re. 

14   20 

II. 

Oc. 

Re. 

15  27 

III. 

Tr. 

In. 

16     2  39 

II. 

Sh. 

In. 

14   42 

I. 

Tr. 

Eg. 

15  57 

I. 

Sh. 

Eg- 

3  43 

II. 

Tr. 

In. 

a*    9    6  153 

I. 

Ec. 

Dis. 

x6  41 

I. 

Tr. 

Eg. 

4  26 

I. 

Sh, 

In. 

IX  56 

I. 

Oc. 

Re. 

17    7 

II. 

Oc. 

Re. 

4  59 

I. 

Tr. 

In. 

28     5  X5 

II. 

Sh. 

In. 

17  18 

III. 

Tr. 

Eg 

5     I 

II. 

Sh. 

Eg. 
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I. 

Sh. 

In. 

29  II     0     7.8 

I. 

Ec. 

Dis. 

6    8 

II. 
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Eg. 

632 

II. 

Tr. 

In. 

13  56 

I. 

Oc. 
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Sh. 

Eg. 

6  59 
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Eg. 
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xo  13 
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Eg- 
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»*     3  34  47X 
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Dis. 

10  25 

I. 

Sh. 

Eg. 

21     I 
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Dis. 

6  26 

I. 

Oc. 
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IX    XI 

I. 

Tr. 

Eg.    j 

21  27  44.8 
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Dis. 

22  50  54.5 
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Ec. 
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XI  46 

II. 

Tr. 

Dis.  i 

22  54 
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26     0    0  53.1 
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Dis. 

81     5  28  38.8 
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Ec. 

22  54 
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In. 
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Re. 

8  26 

X 

Oc. 

Re.    ' 

23  29 

L 

Tr. 

In. 

0  48 

I. 

Sh. 

In. 

NoTX. — In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


II. 


IV.     No  Eclipse. 


Configurations  at  i8^  oo^  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION, 

ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  **o"  are  those  of  the    | 

eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions 

of  a  satellite  at 

any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 

hours  which  has  elapsed  since  the  last  east  elongation.     The  times  of  these  elongations  may 

be  found  from  the  following  tables.     Mimas  can  be  seen  only  within  a  few  hours  of  each  elong- 

ation: the  time  of  every  elongation  visible  at  Washington  is  therefore  given. 

The  times  of 

other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 

any  multiple  of  the  period.     For  the  three  outer  satellites  the  times  of  elongation  and  conjunc- 

tion are  given.    The  following  abbreviations  are  used: — 

£.,     East  Elongation, 

I.,    Inferior  Conjunction  (south  of  planet), 

W.,    West  Elongation, 

8.,    Superior  Conjunction  (north  of  planet). 

MIMAS. 

Greatest  Elongaticns  Visible  at  Washington, 

d     h 

d      h 

d      h 

d      h 

d     h 

d    h 

Mar.  zo  i8.i  E. 

Apr.2z  16.6  W. 

May  Z9  11.7  E. 

June  13  10.9  W. 

July    9    8.8  £. 

Aug.  Z7  11.5  W. 

IX  i6.8  E. 

22  Z5.2W. 

20  Z0.3  E. 

Z4    9.6  W. 

14  Z3.2W. 

x8  ZO.Z  W. 

12  15-4  E. 

23  Z3-8  W. 

21    8.9  E. 

Z5    8.2  W. 

X5  ZI.8W. 

Z9    8.7  W. 

13  14.0  E. 

24  Z2.4  W. 

24  z6.oW. 

z8  Z5.3  E. 

z6  Z0.5  W. 

20    7.3  W. 

19  17.0  W. 

25  zi.oW. 

25  14  7  W. 

19  13  9  E. 

17    9.1  W. 

26  Z0.4  E. 

20  15.6  W. 

29  z6.8  £. 

26  13.3  w. 

20  Z2.5  E. 

z8    77  W. 

27    9.0  E. 

21  14.2  W. 

30  15.4  E. 

27  ZZ.9  W. 

2Z    ZZ.2  £. 

22  13.5  £. 

28    7.6  £ 

27  17.2  E. 

May    z  Z4.0  E. 

28  Z0.5  W. 

22     9.8  E. 

23  Z2.Z  E. 

Sept.    3  Z0.7W. 

28  15.9  E. 

2  12.6  E. 

29    91W. 

23    8.4  E. 

24  10.7  E. 

4    9.3  W. 

29  145  E. 

3  11.2  E. 

June  I  16.2  E. 

a6  15.5  W. 

.25    93  £ 

5    7.9  W. 

30  13.1  E. 

4    9.8  E. 

2  Z4.9  E. 

27  14.2  W. 

26    7.9  £. 

Z2     9.6  E. 

Apr.    5  16.1W. 

8  15.6  W. 

3  13  5  E. 

28  Z2.8  W. 

3Z  Z2.3W. 

13    8.2  £. 

6  14.7  W. 

9  14.2  w. 

4  12.Z  E. 

29  ZZ.4W. 

Aug.    z  zz.oW. 

Z4    6.8  £ 

7  13.3  W. 

zo  12.9  W. 

5  10.7  E. 

30  lo.o  W. 

2    9.6  W. 

21    8.5  w. 

8  12.0  W. 

zz  Z1.5W. 

6    9.3  E. 

July    I     8.6  W. 

3    8.2  W. 

22    7.1  W.  1 

13  16.3  E. 

Z2    ZO.Z  W. 

7    8.0  E. 

5  14-4  £• 

9    ZZ.2  £. 

29    8.8  E. 

14  15.0  E. 

z6  Z5.8  E. 

zo  Z5.Z  W. 

6  13.0  £. 

zo    9.8  E. 

30    7-4  £ 

X5  13.6  E. 

17  145  E. 

zz  Z3.7W. 

7  IZ.6  £. 

zz    8.4  E. 

Oct      8    7.7  W. 

z6  12.2  £. 

z8  Z3.1  E. 

Z2   Z2.3  W. 

8  Z0.2  £. 

Z2    7,z  £ 

9    6.4  W. 

ENCELADUS. 

d     h 

d     h 

d     h 

d      h 

d      h 

d     h 

Mar.  zo  Z2.z  £. 

Mar.  24    5.0  E. 

Apr.   6  21.8  E. 

Apr.  20  14.6  £. 

May   4    7.4  £. 

May   z8    0.2  E. 

ZI   2Z.O  E. 

25  13  9  E. 

8    6.7  E. 

21  23.5  E. 

5  16.3  E. 

19    9.0  £. 

13    5  9  E. 

26  22.8  E. 

9  15.6  E. 

23    8.4  E. 

7      Z.2  £ 

20  17.9  E. 

14  14.8  £. 

28    7.6  E. 

ZI    0.5  E. 

24  17.2  E. 

8  lo.o  E. 

22    2.8  £. 

15  23.7  £. 

29  Z6.5  E. 

Z2    9.4  E. 

26    2.1  E. 

9  18.9  E. 

23  11.7  E. 

Z7    8.6  E. 

3Z     1.4  E. 

Z3  18.2  E. 

27  ii.o  £. 

II     3.8  E. 

24  20.5  E. 

18  17.4  E. 

Apr.    z  Z0.3  E. 

15     3.zE. 

28  19.9  £. 

12  12.7  E. 

26     5.4  E. 

20    2.3  E. 

2  19.2  E. 

16  12.0  E. 

30    4.8  £. 

Z3  21.5  £ 

27  M-3  E. 

21  IZ.2  E. 

4    4oE- 

17  20.9  E. 

May    z  Z3.6  E. 

15    6.4  £ 

28  23.2  E. 

22  20.  z  E. 

5  12.9  E. 

19    5.8  E. 

2  22.5  E. 

z6  15.3  £ 

30    8.0  E. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS— ( Concluded,) 

d     h 

d      h 

d      h 

d      h 

d      h 

d     h 

May  31  16.9  E. 

June  21    6.0  E. 

July  II   19.2  E. 

Aug.    I     8.4  E. 

Aug.  21  21.7  E. 

Sept.  xz  I  I.I  E. 

June    2     1.8  E. 

22  14.9  E. 

13     4.1  E. 

2  17.3  E. 

23     6.6  E. 

Z2  20.0  E. 

3  10.7  E. 

23  23.8  E. 

14  1 30  E. 

4     2.2  E. 

24  15.5  E. 

Z4    4.9  E. 

4  19  5  E. 

25     8.7  E. 

15  21.9  E. 

5  II. I  E. 

26    0.4  E. 

Z5  13.8  E. 

6    44E. 

26  17.6  E. 

17     6.7  E. 

6  20.0  E. 

27    9.3  E. 

z6  22.7  B. 

7  13  3  E. 

28     2.4  E. 

18  15.6  E. 

8     4.8  E. 

28  18.2  E. 

18    7.6  E. 

8  22.2  E. 

29  II. 3  E. 

20     0.5  E. 

9  13.7  E. 

30    31E. 

19  16.5  E. 

10    7.0  E. 

30  20.2  E. 

21     9.4  E. 

10  22.6  E. 

31  12.0  E. 

21     1.4  E. 

II  15-9  E- 

July    2     5.1  E. 

22  18.3  E. 

12     7.5  E. 

Sept.  I  20.8  E. 

22  10.3  E. 

13     0.8  E. 

3  13  9  E. 

24     3.2  E. 

13  16.4  E. 

3    •57E. 

23  19.2  E. 

14     9.7  E. 

4  22.8  E. 

25  12.0  E. 

15     1.3  E. 

4  14.6  E. 

25     4.0  E. 

15  18.5  E. 

6    7.7  E. 

26  20.9  £. 

x6  10.2  E. 

5  23.5  E. 

26  13.0  E. 

17     3.4  E. 

7  16.6  E. 

28     5.8  E. 

17  19. 1  E. 

7    8.4  E. 

27  21.8  E. 

18  12.3  E. 

9     ME. 

29  147  E. 

19    4.0  E. 

8  17.3  E. 

29    6.7  E. 

19  21.2  £. 

xo  10.3  E. 

30  23.5  E. 

20  12.8  £. 

zo    2.2  £. 

30  15.6  E. 

TETHYS. 

d      h 

d      h 

d      h 

d      h 

d      h 

d     h 

Mar.  II     7.4  E. 

Apr.  14    6.9  E. 

May  18     6.2  E. 

June  21     5.3  E. 

July  25     4.6  E. 

Aug.    28    4.2  E. 

13    4-7  E. 

16    4.2  E. 

20     3.4  E. 

23     2.6  E. 

27     1.9  E. 

30     1.5  E. 

15     2.0  E. 

18     1.5  E. 

22     0.7  E. 

24  23.9  E. 

28  23.2  E. 

31  22.8  E. 

16  23.3  E. 

19  22.8  E. 

23  22.0  E. 

26  21.2  E. 

30  20.5  E. 

Sept.     2  20.1  E. 

18  20.6  E. 

21  20.1  E. 

25  19-3  E. 

28  18.5  E. 

Aug.    I  17.8  E. 

4  174  E.      : 

20  17.9  E. 

23  17  4  E. 

27  16.6  E. 

30  15.8  E. 

3  15.1  E. 

6  14.8  E.     \ 

22  15.2  E. 

25  14.6  E. 

29  13  9  E. 

July    2  13.1  E. 

5  12.4  E. 

8  12.1  E. 

24  12.6  E. 

27  11.9  E. 

31  II. 2  E. 

4  10.4  E. 

7    98E. 

zo    9.4  E.      j 

26    9.8  E. 

29    9.2  E. 

June  2    8.4  E. 

6    7.7  E. 

9    71  E. 

Z2     6.7  E. 

28     7.2  E. 

May   I    6.5  E. 

4    5.7  E. 

8     5.0  E. 

zz    4.4  E. 

X4    4.0  E.      ; 

30    44E. 

3     3-8E. 

6     3.0  E. 

zo    2.3  E. 

13     1.7  E. 

x6     1.4  E. 

Apr.     I     1.7  E. 

5     I.I  E. 

8    0.3  E. 

XI  23.6  E. 

Z4  23.0  E. 

17  22.7  E. 

2  23.0  E. 

6  22.4  E. 

9  21.6  E. 

X3  20.8  E. 

16  20.3  E, 

19  20.0  E. 

s.  20.4  E. 

8  19.7  E. 

II  18.9  E. 

X5  18.2  E. 

18  17.6  E. 

21   17.3  E. 

6  17.7  E. 

10  17.0  E. 

Z3  16.2  E. 

17  15.4  E. 

20  14.9  E. 

23  14.6  E. 

8  15.0  E. 

12  14.3  E. 

15  13  5  E. 

19  12.8  E. 

22  12.2  E. 

25  12.0  E. 

10  12.3  E. 

14  1 1.6  E. 

17  10.8  E. 

21  lo.o  E. 

24    95E. 

27     93E. 

12    9.6  E. 

x6    8.9  E. 

19    8.0  E. 

23    7.4  E. 

26    6.8  E. 

29    6.6  E. 

DIONE. 

d      h 

d      h 

d      h 

d      h 

d      h 

d     h 

Mar.  19  16.7  E. 

Apr.  21  12.8  E. 

May  24    8.7  E. 

June  26    4.5  E. 

July  29    0.4  E. 

Aug.    30  20.6  E, 

22  10.4  E. 

24    6.5  E. 

27     2.3  E. 

28  22.1  E. 

31  18.1  E. 

Sept.    2  14.4  E. 

25    4.1  E. 

27     0.2  E. 

29  20.0  E. 

July    I  15.8  E. 

Aug.    3  1 1.7  E. 

5     8.1  E. 

27  21.8  E. 

29  17.8  E. 

June    I  13.6  E. 

4    94E. 

6     5.4  E. 

8     1.8  E. 

30  15.4  E. 

May   2  1 1.5  E. 

4    7.3  E. 

7     31E. 

8  23.1  E. 

10  19.5  E. 

Apr.     2     9.1  E. 

5    5.1  E. 

7    0.9  E. 

9  20.8  E. 

11  16.8  E. 

Z3  13  2  E. 

5     2.8  E. 

7  22.8  E. 

9  18.6  E. 

12  14.4  E. 

14  10.5  E. 

16    6.9  E. 

7  20.5  E. 

10  16.4  E. 

12  12.2  E. 

15     8.1  E. 

17     4.2  E. 

19    0.6  E. 

10  14.2  E. 

13  10. 1  E. 

15     5.9  E. 

x8     1.7  E. 

19  21.9  E. 

21  18.4  £, 

13     7-8  E. 

16    3.8  E. 

17  23.5  E. 

20  19.4  E. 

22  15,6  E. 

24  12.1  £. 

16     1.5  E. 

18  21.4  E. 

20  17.2  E. 

23  13  I  E. 

25    93E. 

27     58E. 

18  19.2  E. 

21  15.1  E. 

23  10.8  E. 

26    6.7  E. 

28     3.0  E. 

29  23.5  E. 
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RHEA. 

TITAN. 

HYPERION.                  1 

d      h 

d     h 

d      h 

d      h 

d 

d 

Mar. 

19  21.2  E. 

June  27    5.0  E. 

Apr.      3  1 1.9  S. 

June 
July 

29  21.0  I. 

Mar.      32  I. 

June  27.3  S. 

24    97  E. 

Julj 

'      I  17.3  E. 

7    87  E. 

3  23.2  W. 

8.0  W. 

July     2.8  E. 

28  22.1  E. 

6     5.7  E. 

II     87  I. 

7  22.1  S. 

X3.5  S. 

7.8  I. 

Apr. 

2  10.5  E. 

10  18.0  E. 

15  ii.i  W. 

II  18.7  E. 

19.2  E. 

12.8  W. 

6  22.9  £. 

15     6.4  E. 

19  10.4  S. 

15  18.8  I. 

24.4  I. 

18.4  S. 

XX  11.3  E. 

19  187  E. 

23    7.0  E. 

19  21.1  W. 

29.3  w. 

23.9  E. 

15  237  E. 

24    7.1  E. 

27     6.8  I. 

23  19.9  s. 

Apr.      3.7  S. 

28.9  I. 

20  12. 1  E. 

28  19.4  E. 

May      I    9.2  W. 

27  16.5  E. 

9.4  E. 

Aug.     3.0  W. 

25     0.4  E. 

Aug 

2     7.8  E. 

5    8.2  S. 

31  16.7  I. 

14.6  I. 

8.6  S. 

29  12.8  E. 

6  20.2  E. 

9    4  9  E. 

Aug. 

4  19.1  w. 

X9.5  w. 

14. 1  £. 

May 

4     1.2  E. 

XI     8.6  E. 

13     4.8  I. 

8  18.0  S. 

24.9  «. 

19.0  I. 

8  13.5  E. 

X5  21.0  E. 

17   7.0  w. 

12  14.8  £. 

30.6  E. 

24.x  W. 

13     1.8  E. 

20    9  5  E. 

21    5.9  s. 

16  X5.1  L 

May      5.7  I. 

29.8  S. 

17  14.2  E. 

24  21.9  £. 

25     2.5  E. 

20  17.5  W. 

10.6  W. 

Sept    4.3  E. 

22    2.5  E. 

29  10.4  E. 

29    2.3  I. 

24  16.7  S. 

16.1  S. 

9.2  I. 

26  X4.8  E. 

Sept.    2  22.8  E. 

Juno    2    4.4  W. 

28  13.7  E, 

21.7  E. 

14.4  w. 

31     3.1  E. 

7  "3  E. 

6    3.4  S. 

Sept. 

X  14.1  I. 

26.8  I. 

20.1  s. 

June 

4  X5.4  E. 

II  23.8  E. 

9  23.8  E. 

5  16.6  W. 

317  w. 

25.5  E. 

9    38  E. 

x6  12.3  E. 

13  23.6  I. 

9  15.7  S. 

Juno     6.2  S. 

30.4  I. 

X3  16. 1  E. 

21     0.8  E. 

18     1.6  W. 

13  12.9  E. 

X1.8  E. 

Oct.     5.6  W. 

18    4.4  E. 

25  13  3  E. 

22    0.7  S. 

17  13.6  I. 

16.8  I. 

11.4  S. 

22  16.7  E. 

36     1.8  E. 

25  21.2  E. 

21  16. 1  W. 

21.8  W, 

16.8  £. 

lAPETUS. 

d 

d 

d 

d 

d             1 

d 

Mar. 

12,2  W. 

Apr. 
May 

2X.O  E. 

May     30.1  W. 

July 

8.1  E. 

Aug.     16.4  W. 

Sept.    25.3  E. 

Apr. 

X.9  S. 

9  9  I. 

Juno     19.3  S. 

27.0  I. 

Sept.      6.0  S. 

Oct.     14.8  I. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 

a 

k 

P 

/ 

V 

u                        m' 

Inclination  of 

The  Elevation 

The  Elevatio 

n       Earth's  Longitude  from  Satnm 

Northern 

of  the  Earth 

of  the  Son 

counted  on  Plane  of  Ring 

Greenwich 

Outer 

Oater 

Semi-Minor 

above  the 

above  the 

from  the  Ring's  Ascend- 

Mean 

5;ir 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

ing  Node  on  the— 

No"*^ 

AkU 

of  Declination 

Ring. 

Ring. 

from  North 
to  East 

Equator. 

Ecliptic. 

m 

m 

e        t 

0      t 

e         r 

•      ' 

e        1 

Jan. 

0 

34.27 

1544 

+  4  58.5 

+  26  47.0 

+  26    37.6 

311  4x6 

269   23.5 

20 

3482 

15.68 

+  5  12.5 

+  26  46.2 

+  26    39.7 

314    4-5 

271    46.6 

Feb. 

9 

3566 

16.03 

+  5  23.9 

426  43.0 

+  26    41.5 

316    4.4 

273   46.6 

Mar. 

X 

3674 

X6.48 

+  5  319 

+  26  38.8 

+  26   43.2 

317  32.0 

275    14.2 

21 

37.97 

X6.99 

+  5  36.1 

+  26  35.2 

+  26    447 

318  19.9 

276      2.2 

Apr. 

10 

3923 

17.54 

+  5  36.4 

+  26  33.5 

+  26   45.9 

318  24.1 

276      6.5 

30 

40.35 

18.05 

+  5  32  9 

+  26  33.9 

+  26   47.0 

317  45  6 

275   28.1 

May 

20 

41.15 

18.43 

+  5  26.1 

+  26  36.2 

+  26   47.9 

316  31.8 

274    14.4 

June 

9 

41.48 

X8.61 

+  5  17.3 

+  26  39.4 

+  26   48.6 

314  57.2 

272   39.9 

29 

4X.27 

18.55 

+  5    8.0 

+  26  42.6 

426   49.1 

313  20.4 

271      3.2 

July 

19 

40.57 

18.27 

+  5    0.2 

+  26  45.8 

+  26   49.4 

312     0.5 

269  43.3 

Aug. 

8 

3951 

1783 

+  4  55.6 

4-26  49.2 

+  26   49.6 

311  X2.7 

268   55.6 

28 

38.28 

I73I 

+  4  54  9 

+  26  53.0 

+  26   49.5 

3x1    5-6 

268   48.6 

Sept 

17 

3703 

X6.78 

+  4  587 

+  26  57.1 

+  26   49.2 

3x1  41.8 

269   24.8 

Oct. 

7 

3590 

16.30 

+  5     6.4 

+  27     0.6 

426   48.8 

312  58.2 

270  41.4 

27 

34  99 

X59O 

+  5  173 

+  27     2.3 

+  26   48.2 

314  48.8 

272   32.0 

Nov. 

16 

34  34 

15.60 

+  5  30.1 

+  27     I.I 

+  26   47.3 

317     50 

274   48.3 

Dec. 

6 

3400 

15.40 

+  5  43.7 

+  26  56.2 

+  26   46.3 

319  37.2 

277   20.6 

26 

3398 

1532 

+  5  57.1 

+  26  47.6 

+  26   45.1 

322  1 5. 1 

279    58.6 

31 

3402 

I53I 

+  6    0.2 

426  44.8 

+  26   44.7 

322  54-2 

280   37.8 

The  factor  to  be  m 

nltiplied  by  a  and  b  to  obtain  the  axes  0 

f— 

The 

inner  ellipse  of  the  outer  ring  =  0.8801 

log  fa 

ictor  =5  9.9445 

The 

outer  ellipse  of  the  inner  ring  =  0.8599 

log  fa 

LCtor  =  9.9344 

The 

inner  ellipse  of  the  inner  ring  =  0.6650 

log  fa 

Lctor  =  9.8228 

The 

inner  ellipse  of  the  dusky  ring  =  a5486 

log  fa 

LCtor  =  9-7392 

NOTE.-Tt 

ke  positive  sign  of  /  indicates  that  the  visible  st 

irfmce  of  the  rii 

ig  is  the  northern  one. 
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.3^ 

^ 

~^ 

?^ 

Apparent  Apsides,                    /        /          ^^^ 

-^ 

/       ^^  \  t                Apparent  Apsideg. 

.^S^*      \»       \          Date.    Position  App.  DisUnces. 
\c\'J-      \          1                      Angle.  Titania.  OberooL 

Date.    Position  App.  Distances.         /         /^*-^y     X^ 
Angle,    Ariel  UmbrieL         /          /           /^vX 

o                   If                   w                                        1                  1        /^>»^^ 

? 

Mar.   8.  325.4    Z4.Z      Z9.6                             1    [          yJXs^ 

J*  )•'*'      j         1     Mar.  8,    325.4     32.2      43.Z 

May  27.  332.3    Z4.7     20.5                   I          \  V     / 

^v 

v//          /        1     May  27.    332.3     33.7      45-0 

Aug.  15,  337.9    Z4.1      19.7           \        \          V  7^ 

^ 

7\/       /     Aug.z5.    337  9    322      43.Z 

i 

J 

^ 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  m  iSgg. 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d      h 

Mar.  27    6.6 

Apr.     3  20.Z 

zz    9.6 

z8  23.2 

26  Z2.8 

d      h 
Mar.  3z     z.3 
Apr.     7  Z4.9 

15    4-4 
22  z8.o 
30    7.6 

d      h 

Mar.  15  21.2 

24    4.2 

Apr.     1  Z1.2 

9  18.3 

18     Z.4 

d      h 

Mar.  Z7  23.0 

26    6.0 

Apr.    3  Z3.0 

zz  20.1 

20    3.2 

d     h 

Feb.  27  Z3.Z 

Mar.    8    5.9 

z6  22.9 

25  z6.o 

Apr.     3    9.2 

d      h 

Mar.    3  2Z.5 

Z2  Z4.4 

2Z    7.4 

30    0.6 

Apr.    7  Z7.8 

d      h 
Apr.    7    3.2  N. 

Z3  2Z.3  S. 

20  Z5.4  N. 

27    9.6  S. 
May    4    3.8  N. 

May    4    M 
zz  z6.o 
19    5.6 
26  19.2 

June    3    8.8 

May    7  21.2 
Z5  Z0.8 
23    0.4 
30  Z4.0 

June    7    3.6 

26    8.5 
May    4  Z5.7 

Z2   22.9 
2Z      6.0 
29    Z3.2 

28  Z0.3 
May    6  17.5 
15    0.7 
23    78 
31  15.0 

Z2      2.4 
20    19.8 

29  13  3 
May    8     6.8 

17    03 

z6  zz.z 

May     3  22.1 
Z2  15.6 

2Z      9.0 

zo  22.0  S. 
Z7  Z6.3  N. 
24  Z0.5  S. 
31    4.7  N. 
June    6  22.9  S. 

zo  22.4 

Z8    Z2.0 

26    Z.6 

July     3  Z5.2 

zz    4.8 

14   X7-2 
22    6.8 
29  20.4 
July     7  zo.o 
14  23-5 

June    6  20.4 
15    3.6 
23  Z0.7 

July     z  Z7.8 
zo    0.9 

June    8  22.2 
17    5.3 
25  12.5 

July     3  Z9.6 
Z2    2.7 

25  Z7.8 
June    3  Z1.3 
Z2     4.8 
20  22.2 
29  15.6 

30  2.5 

Juno    7  20.0 

16  13.5 

25    7.0 

July    4    0.3 

Z3  Z7.Z  N. 
20  ZZ.3  S. 
27     5-4  N. 
July     3  23.5  S. 
zo  Z7.4  N. 

z8  Z8.3 

26    7.8 

Aug.    2  2Z.3 

zo  ZO.8 

z8    0.3 

22  Z3.Z 

30    2.6 

Aug.    6  z6.z 

14     5.6 

2Z    Z9.Z 

18    7-9 
26  Z5.0 
Aug.    3  21.9 
12    4.9 
20  1Z.9 

20    9.7 
28  Z6.7 
Aug.    5  23.7 
Z4    6.6 
22  13.6 

July     8    9.0 

Z7      2.Z 

25  Z9.2 

Aug.     3  12.3 

12     5.4 

Z2    Z7.6 
2Z    ZO.7 
30      38 

Aug.    7  20.8 
z6  Z3.8 

Z7   ZZ.2  S. 

24     5.0  N. 
30  22.7  S.   , 
Aug.    6  Z6.4  N. 
Z3  zo.o  S. 

25  13-8 

Sept.   2    3.2 

9  X6.7 

Z7    6.Z 

24  Z9.4 

29      8.5 

Sept.  5  22.0 
13  xi-4 

2Z      0.8 

28  Z4.I 

28  18.8 

Sept.   6     1.6 

14    8.4 

22  Z5.2 

30  2Z.9 

30  20.5 

Sept.    8    33 

16  lO.Z 

24  z6.8 

Oct.     2  23.5 

20  22.3 
29  15.2 
Sept.    7    8.0 
z6    0.6 
24  17.1 

25    6.7 
Sept.   2  23.6 
zz  Z6.3 
20    8.8 
29     z.3 

20    3.6  N 

26  2Z.X  S. 

Sept.  a  Z4.5  N. 

9    7.8  S. 

z6    i.oN. 

d      h 
Period  of  Ariel,          2  Z2.489 
1                           Period  of  Umbriel.     4    3.460 

d      h 
Period  of  Titania.          8  Z6.942 
Period  of  Oberon,        Z3  zz.zz9 

NoTB.— For  Ariel  only  every  third  elongation  is  given,  and  for  1 
may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 

Umbriel  every  alternate  one.    The  intermediate  ones 
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Feb.  4, 
Sept.  28. 
Dec.  17. 


•257-8 
263.2 
261.6 


Apparent 
Distance 
at  Apsis. 

+  16.7 
+  16.9 
+  16.9 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  i8gg, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Batt 


Jan. 

d  h 

0  II.O 

6  8.1 

12  5.2 
18  2.3 
23  23.4 

Feb. 

29  20.5 
4  176 
10  14.7 
16  11.8 
22  8.9 

Mar. 

28  6.0 
6  3.0 

West. 


Jan. 


Feb. 


Mar. 


d 

h 

3 

9.5 

9 

6.6 

15 

3.8 

21 

0.8 

26 

22.0 

I 

19. 1 

7 

16.2 

13 

13-3 

19 

10.4 

25 

7-5 

3 

4.5 

9 

1.6 

East 


Mar. 
Sept. 


Oct. 


d 

h 

12 

0.1 

4 

5.1 

10 

2.1 

15  23.2 

21 

20.2 

27 

17.2 

3 

14.2 

9 

11.3 

15 

8.3 

21 

5.4 

27 

2.5 

West 


Mar. 


Sept. 


Oct. 


d 

h 

14 

22.6 

7 
13 
18 

3.6 

0.6 

21.7 

24 

30 

6 

18.7 

15.7 
12.8 

12 

18 

9.8 
6.9 

24 
30 

3-9 

I.O 

East 


Nov. 


Dec. 


Jan. 


d 

h 

I 

23.6 

7 

20.7 

13 

17.8 

19  14.8 

25 

1 1.9 

I 

9.0 

7 

6.2 

13 

3-3 

19 

0.4 

24 

21.5 

30 

18.6 

5 

157 

West 


Nov. 


Dec. 


d 

h 

4 

22.1 

10 
16 

19.2 
16.3 

22 

28 

13-4 
10.5 

4 
10 
16 

7.6 

4-7 
1.8 

21 
27 

23.0 
20.1 

Jan.        2  17.2 


The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis  of  its  apparent 
orbit.     The  position  of  the  satellite  at  any  time  may  be  found  by  measuring  around  the  orbit 
from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of   the  satellite 
describes  equal  areas  in  equal  times. 
Period  of  the  satellite  of  Neptune,  5*  2i»».045. 


NoTS. — In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,  1899. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d 

h  m 

Jan.  4 

I  - 

5 

II  - 

6 

6  9 

7 

7  - 

8 

6  o 

8 

9  15 

9 

I  45 

9 

13  52 

II 

-  - 

II 

4  - 

18 

6  - 

21. 

i6  - 

22 

8  47 

25 

3  - 

25 

7  5 

28 

13  - 

29 

8  - 

31 

22   - 

Feb.  2 

l8  20 

4 

17  I 

5 

15  57 

6 

8  i6 

8 

20   2 

9  23  - 

i8 

14  25 

20 

23  40 

21 

7  - 

23 

16  - 

26 

I  - 

26 

22  - 

26 

22   - 

Mar.  2 

0  58 

2 

15   - 

4 

0  28 

4 

7  - 

5 

2  13 

7 

20  45 

12 

2  - 

12 

4  19 

12 

7  - 

12 

9  - 

13 

II  - 

i6 

21  - 

17 

22   I 

20 

3  - 

20 

II  52 

24 

II  - 

26 

10  - 

'  27 

5  - 

29 

3  45 

31 

5  34 

Apr.  I 

847 

d9S 9  +  4  32 

9       Greatest  brilliancy. 

6V(L V+  ^     6 

9      in  Perihelion. 

<5  S  (C S  +  2  58 

6  9  a 9-1-7  26 

6h(i '2  +  3" 

6i  a S-l-256 

O      Eclipsed,  invis.  at  Wash. 

g       Greatest  elong.W.  23  38 

»      inO 

dVC    ...  o  ...  V-  2  48 

69k 9  +  3    I 

6  ^a ^  +  6  II 

9      Greatest  Hel.  Lat.  N. 
\}      in  Aphelion. 

6V€ 3^+5  55 

d6<C S  +  246 

6h(L ^2  +  2  53 

6  9  a 9  +  4  18 

6  id ?-4  37 

9       Greatest  elong.W.  46  52 

6VC V  —  2  40 

6  i^ ^  +  5    5 

$f      Greatest  Hel.  Lat.  S. 

y,      Stationary. 
DS0 
6  90  Superior. 

^      Stationary. 

6VC V+  $AS 

^      Stationary. 

<5SC S+230 

^      Greatest  Hel.  Lat.  N. 

rf^zC b  +  233 

6  9(L 9-0  56 

DV0 

611  € »-5  3o 

S      Stationary. 
OhO 

\f       in  Perihelion. 

<5VC V-  a  23 

O      enters  «ff  Spring  com. 

6  ^a ^  +  4  39 

H      Greatest  elong.  £.  18  45 

9      int5 

\l      Greatest  Hel.  Lat.  N. 

6V(L 3i:  +  5  44 

dSC S+215 

6h(i l2  +  2i6 


d 

h 

m 

Apr.  I 

12 

- 

I 

19 

- 

6 

16 

z 

8 

12 

- 

9 

20 

26 

II 

15 

- 

14 

7 

23 

17 

14  50 

19 

16 

- 

23 

I 

- 

24 

0 

- 

25 

9 

— 

25 

5  39 

27 

10 

40 

28 

13 

37 

29 

14 

- 

29 

21 

— 

May  6 

12 

16 

7 

4 

28 

9 

12 

- 

II 

17  25 

16 

2 

2 

20 

6 

- 

22 

6 

- 

22 

9 

17 

24 

17 

20 

25 

18 

49 

26 

21 

June  5 

8 

30 

6 

19  40 

7 

- 

- 

8 

2 

56 

8 

6 

10 

21 

- 

X2 

21 

- 

13 

17 

12 

14 

2 

- 

14 

14 

- 

15 

4 

- 

18 

15  50 

20 

23 

- 

21 

I 

28 

22 

I 

46 

22 

- 

- 

23 

4 

- 

27 

II 

- 

Jaly  3 

18 

- 

5 

9 

26 

5 

II 

20 

6 

5 

- 

9 

10 

17 

12 

9  51 

\f      stationary. 
I2       Stationary. 

<59C 9-5  43 

^      in  Aphelion. 

<5?<C g—  ai8 

<5  ?  0  Inferior. 

<5  VC V  —  2    5 

6  $  (L    ••••...^  +  5    o 
?      m» 

g      Stationaiy. 
971Q 

6%<L 2f  +  5  53 

dSC $  +  a  9 

<JhC iz  +  «  9 

9      in  Aphelion. 

^      in  Aphelion. 

<J9C 9  —  7  17 

d?C »— 8aa 

]i      Greatest  elong.  W.  a6  15 

<$  VC .  V  —  I  51 

6i(L *  +  5  4i 

S      Greatest  Hel.  Lat  S. 
9      Greatest  Hel.  Lat  S. 

6%^ %+  6     4 

d  S  C    .......  S  +  a  II 

6h^ b  +  ai3 

<J?C 9-5    9 

6>i<i »  —  813 

O     Eclipsed,  invis.  at  Wash. 
dVC V—  I  43 

9hQ> 
}l      in  Perihelion. 

6iC *  +  6i7 

6^Q  Sapeiior. 

<J?V »  +  ai7 

<JV0 

6%<L 3^+6    6 

Q     enters  ss,  Summer  com. 
dSC S+ai8 

dHC H  +  aaa 

C      Eclipsed,  invis.  at  Wash. 

^      Greatest  Hel.  Lat  N. 

y.      stationary. 

®     in  Aphelion. 
<J9C 9  —  059 

<$VC V-  I  38 

<J  9W 9  +  o  46 

d?C ?+4  5a 

d*C *  +  6a8 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d 

h  m 

Julyi6 

I   7 

i6 

15  - 

17 

13  - 

18 

10  zo 

19 

9  a 

21 

19  - 

«3 

20  - 

26 

20  - 

Aug.  I 

18  48 

3 

23  - 

4 

19  21 

7 

zo  48 

10 

2  40 

12 

5  - 

Z2 

Z2  29 

14 

18  15 

15 

z6  57 

z6 

5  - 

z8 

z6  - 

19 

22   - 

21 

4  - 

2Z 

Z2   - 

26 

22  ^ 

27 

Z6  - 

29 

2   Z 

Sept  2 

22  Z3 

4 

5  - 

4 

9  ao 

4  H  - 

7 

19  as 

8 

20  - 

9 

I  34 

9 

15  - 

zz 

z  - 

zz 

I  22 

Z2 

0  4a 

15 

15  - 

17 

20  - 

19 

3  - 

19 

12  - 

22 

13  - 

25 

9  43 

29 

13  - 

^^^^ 

Z2  - 

Oct.  4 

Z3  2Z 

4 

17  38 

6 

la  33 

6 

16  32 

8 

8  25 

9 

8  51 

9 

18  - 

ZZ 

0  - 

Z2 

14  - 

6VC 71+  S  SZ 

dSC 8+2  Z9 

6h(L 12   +    2   26 

$      Greatest  elong.  £.    27    o 

$f      in  Aphelion. 

(JVC V—  I  30 

{^      Stationary. 

<59C 9  +  3  39 

<55C 5+0  26 

6 ^a *  +  6    z 

S      Stationary. 
6V(L V+  5  ^7 

<JSC S    +    2Z2 

6hC 12  +  2x7 

\t      Greatest  Hel.  Lat.  S. 

6  9  0  Inferior. 
9      in  Perihelion. 
I2      Stationary. 

<5?9 »-5«4 

DS0 
\l      stationary. 

dVC V—  XX7 

(JSC S+4     8 

(J9(C 9  +  644 

$f      Greatestelong.  W.  z8     z 

6^(L    .......   ^  +  4  54 

$      in  Perihelion. 

6V€ 3(+  4  51 

ab0 

9      Greatest  HeL  Lat  N. 

<5SC S+154 

6h(i h  +  x55 

^90  Superior. 
*      int5 
^      Greatest  Hel.  Lat  N. 

aV0 

O     enters  ^,  Autumn  com. 
6VC V  —  I    z 

tp      Stationary. 
6  9  0  Superior. 

6  id S  +  556 

<5  9C 9  +  65 

6  id ^  +  315 

6V€ 3(  +  4  14 

(JS(C S+135 

6k€ h-<-xa7 

(J»9 S-0  43 

<$^?^ ^-zzz 

S      int5 


d 

h  m 

Oct  22 

18  5 

22 

19  - 

a4 

a3  - 

26 

z  - 

29 

8  - 

Nov.  3 

9  44 

14  - 

19  4S 

7  zo 

8  S 

z6  S9 

z8  47 

6 

3  - 

8 

7  - 

12 

s  - 

Z2 

15  - 

X2 

z6  - 

14 

0  - 

15 

Z9  - 

15 

21  - 

19 

2  29 

as 

IS  - 

as 

x8  - 

a7 

4  - 

a9  a3  - 

30 

4  - 

Dec  z 

5  - 

z 

4  59 

a 

4  X 

a 

-  — 

a 

19  4Z 

3 

4  6 

3 

7  34 

3 

ao  53 

5 

Z2   - 

5 

19   - 

6 

7  - 

9 

2Z   - 

zo 

8  - 

IS 

9  - 

z6 

3  - 

z6 

z6 

9  45 

17 

0  - 

17 

Z2   - 

az 

8  - 

22 

12  - 

a4 

18  - 

29 

I  3 

29 

16  52 

30 

6  7 

30 

aa  54 

rfVC V-048 

j;      in  Aphelion. 

6\tV g—  220 

9  <^    a  Librae ....  *  —  o     6 

6  iV 9  —  033 

6  71  a ;^+3  39 

<5?^ ?  —  148 

6  9€ 9  +  aa4 

6  SC ^  +  zi5 

<J?C Jf— 039 

<$SC S+XX9 

6hC b  +  I    I 

9      me 

(JSS S-a37 

\t      Greatest  Hel.  Lat  S. 

6ve 

<J*S *  —  038 

<J9S 9— oa4 

6  9^ 9  +  ozz 

if      Greatest  elong.  E.  2a  a7 

(JVC V  —  045 

\l      Stationary. 

6V9 S-043 

69h 9  -  X  54 

6  S0 

6if  ^ 5+0  23 

i      in  Q 

6V€ 71+  S    7 

<JSC S+x    9 

0      Eclipsed,  invis.  at  Wash. 

6  9  a 5+0  48 

<$^C ^  —  056 

6hC b  +  039 

<59C 9  —  azz 

6  9  0  Inferior. 
}f      in  Perihelion. 

6^h *  —  148 

<$SS 5  +  aa8 

9      in  Aphelion. 

g      Stationary. 

^      Greatest  Hel.  Lat  N. 

(C      Eclipsed,  vis.  at  Wash. 

<$VC V  —  048 

6  i20 

0     enters  1^,  Winter  com. 
<$»S S  +  az6 

\f      Greatest  elong.  W.  aa  iz 

6  7l€ ;^+  a  35 

<5  SC S  +  X    o 

<5?(C 8  +  X30 

6  h  €, I2  +  020 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive.)                       \ 

Latitude. 

Reduction 
to 

Log  p. 

Longitude. 

Placo. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

•      .        . 

. 

h    m       s 

h    m       s 

Abastuman . 

+  414224 

-  "  35-5 

9.999351 

-  7  59  41 

-  2  51 25 

Abo      ...         . 

+  60  26  56.8 

-  10     2.1 

9.998887 

-  637  22.12 

-  1 29  6.41 

Adelaide 

-345538.5 

+  10  56.8 

9.999520 

-14  22  35.97 

-  9 14  20.30 

Albany  {New  Obs.)      . 

+  423912.7 

-  II  38.0 

9.999326 

-  0  13    8.9 

+  4  55    6-8 

Albany  {Old  Obs.)       . 

+  423949.5 

—  II  38.0 

9.999326 

-  0  13  16.49 

■^  4  54  59-22 

Alfred  (N,  Y.)      . 

+  42  15  19.8 

-  IX  37.0 

9999337 

+  0    251.33 

+  5"    704 

Algiers  {OldObs) 
Algiers  {New  Obs.)      . 

+  3644     0 

-  II  10.8 

9.999476 

-  5  20  32.5 

-  0  12  16.8 

+  364750 

—  II  11.3 

9.999474 

-  5  20  24.26 

-  0  12    8.55 

Allegheny    .         .         . 

+  402741.6 

-  "  31.3 

9.999383 

+  011  47.22 

+  5  20    2.93 

Altona 

+  533245.3 

-  II  10.2 

9.999049 

-  5  48    2.06 

-  0 39 4635 

Amherst 

+  42  22  17.I 

-  "  37.3 

9.999334 

-  0  18  11.04 

+  4  50    4.67 

Annapolis    . 

+  385853.5 

-  II  24.5 

9.999420 

-  0   2  19.22 

+  55  56  49 

Ann  Arbor  . 

+  42  1648.0 

-  II 370 

9999336 

+  0  26  39.48 

+  5345519 

Arequipa  {Harvard^    . 

-1624 

+    6  18.4 

9.999884 

-  0  22  46 

■^  4  45  30 

Armagh 

+  5421  12.7 

-  II    4.2 

9999029 

-  44140.3 

+  0  26  35.4 

Athens 

+  375820.7 

—  II  18.9 

9999445 

-  6  43  10.6 

-  I  34  54-9 

Bamberg      . 

+  49  53    5 

-  II  30.7 

9.999141 

-  ss^  491 

-  0  43  33  4 

Beloit  .... 

+  4230    9.0 

-  II  37-6 

9999331 

+  04751.6 

•*•  5  56    7  3 

Bergen 

+  602354 

-  10    2.7 

9.998888 

-  5  29  28.5 

-  021  12.8 

Berkeley 

+  375221.7 

-  II  18.3 

9.999448 

+  3    046.66 

+  89    2.37 

Berlin  .... 

+  523016.7 

-  II  17.1 

9.999075 

-  6    I  50.62 

-  0  53  34  91 

Berlin.  ( ^ra«/a)  . 

+  5231307 

-  II  17.0 

9.999075 

-  6    I  43.22 

-  0 53  2751 

Berne  .... 

+  4657    8.7 

-  II  39.0 

9999216 

,  -  538    1.4 

-  0  29  45.7    . 

Besan9on     . 

+  471459.0 

-  II  38.5 

9.999208 

-  53212.9 

-  0  23  57.2 

Bethlehem  . 

+  403623.4 

-  II  31.9 

9.999379 

-  0    6  43.86 

■►  5    I  31-85 

Birr  Castle  .         .        . 

+  53    547.0 

-  II  13.3 

9.999060 

-43634.8 

+  0  31  40.9 

Bogota 

+   43548 

-    I  51-5 

9.999991 

-  0  II  17 

■^  4  56  59 

Bologna 

+  442947.0 

-  II  403 

9999279 

-  5  53  40.6 

-  0  45  24-9 

Bombay 

+  185345 

-    7    8.1 

9.999847 

-  9  59  31-45 

-  451  15-74 

Bonn   .... 

+  504345.0 

—  II  26.9 

9.999120 

-  5  36  39  00 

-  0  28  23.29 1 

Bordeaux     . 

+  4450    7.2 

-  II  40.4 

9999271 

-  5    6  10.30 

+  02    5.41 

Boston  {University)     . 

+  42  21  32.5 

-  II  37.2 

9.999334 

-  0  24   0.7 

+  4  44  15-0 

Bothkamp  . 

+  5412    9.6 

-  II    5.3 

9.999033 

-  5  48  46.9 

-  04031.2 

Breslau 

+  51    656.5 

—  II  25.0 

9.999110 

-  6  16  24.55 

-  I    8    8.84 

Brisbane 

-2728    0.6 

+    9  32.2 

9999689 

-15  2022.11 

-10  12    6.40 

Brussels  {Uccle)  . 

+  504753 

-  II  26,6 

9,999118 

-  52541-9 

-  0  17  26.2 

Brussels  ((9/^  Obs,)      . 

+  5051  10.7 

-  II  26.3 

9.999117 

-  5  25  44-4 

-  0  17  28.7 

Budapest 

+  472934.7 

-  II  38.0 

9.999202 

-  6  24  31. 1 

-  I  16  15.4 

Cairo    .... 

+  30    438.2 

-  10    6.5 

9999632 

-  7  13  24.62 

-  2    5    8.91 

Cambridge  {England) . 

+  52  12  51.6 

-  II  18.9 

9.999082 

-  5    8  38.46 

-  0   0  22.75 

Cambridge  {Mass.) 

+  42  2247.6 

-  II  37  3 

9999334 

-  0  23  44.72 

+  4  44  30.99  , 

Cape  of  Good  Hope    . 

-3356    3.6 

+  10  48.0 

9-999543 

-  6  22  10.47 

-  I  13  54-76  1 

Catania 

+  373013.3 

—  II  16.0 

9-999457 

-6    835 

-  I    0 19       , 

Chapultepec 

+  19  25  17.5 

-    7  18.2 

9.999838 

+  I  28  22.53 

+  6  36  38.24 ; 

Charkow 

+  50    0    9.6 

-  II  30.2 

9.999138 

-  73311.48 

-  a  24  55.77  i 

OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

•) 

Reduction 

Longitude. 

Place. 

Latitude. 

to 
Geocentric 

Log/. 

Latitude. 

From  Washington. 

Of* 

f          m 

h    m       8 

h    m       8 

Charlottesville     . 

+  38     3     1.2 

-  XI  19.3 

9.999444 

+  05  49-51 

+ 

514     5-22 

Chicago  (Old  Obs,)      . 

+41  50    I.O 

-  II  35-9 

9.999348 

+  042 11.02 

+ 

5  50  26.73 

Christiania  . 

+  595444.0 

-  xo    8.7 

9.998899 

-  5 51  929 

- 

04253.58 

Cincinnati  (New  Obs.) . 

+  39    819.5 

-  ix  25.4 

9.999416 

+  0  29  25.58 

+ 

5374129 

1  Cincinnati  {0/d  Ods.)  . 

+  39    626.5 

—  XI  25.2 

9.999417 

+  0  29  43.34 

+ 

5  37  59-05 

Clinton 

+  43    3170 

-  IX  38.7 

9.999316 

-  0  638.26 

+ 

5    137-45 

Coimbra 

+  40  12  24.5 

-  II  30.3 

9999389 

-  4  34  32-6 

+ 

033431 

Columbia  {Missouri)   . 

+  385651.7 

-  XI  24.4 

9.999421 

+  11  2.62 

+ 

6   918.33 

Copenhagen 

+  5541  12.9 

-  xo  53.1 

9.998997 

-  5- 58  34-47 

- 

0  50  18.76 

Cordoba 

-31  25  15.5 

+  xo  22.2 

9.999602 

-  0  51  27.5 

+ 

4 16  48.2 

Cracow 

+  50    3519 

-  IX  29.9 

9.999137 

-  6  28   6.08 

— 

I  19  50.37 

Crowborough 

+  51    3    6-5 

-  "    25.4 

9.999112 

-  5   8  53.0 

- 

0   037.3 

Dantzig 

+  5421  18.0 

-  II      4.1 

9.999029 

-  6  22  55.3 

- 

I  14  39.6 

Denver 

+  394036.4 

-  11  27.9 

9.999402 

+  I  51  31.92 

+ 

6  59  47.63 

Dorpat 

+  582247.1 

-  10  26.4 

9.998934 

-  6  55    9.06 

- 

I  46  53-35 

Dresden 

+  51    2  i6.8 

-  II   25.4 

9.9991 12 

-  6    3  10.55 

- 

0  54  5484 

Dublin 

+  5323130 

-  XI  II. 3 

9.999053 

-  442546 

+ 

025  21. 1 

Dun  Echt    . 

+  57   936 

-  xo  39.2 

9.998962 

-45835-7 

+ 

0   940.0 

Durham 

+  5446   6.2 

-  XI    0.9 

9.999019 

-  5    I  5596 

+ 

0   619.75 

Dusseldorf  . 

+  51  1225.0 

—  II  24.6 

9.999108 

-  53521-2- 

- 

027    5.5 

Edinburgh  . 

+  555723-2 

-  xo  50.7 

9.998991 

-  45532-66 

+ 

0  12  43-05 

Evanston  {Dearborn)  . 

+42    3  33-4 

-  II  36.5 

9.999342 

+  0  42  26.6 

+ 

5  50  42-3 

Florence  {Reale  Museo) 

+  4346   4.1 

-  II  39  7 

9999298 

-  5  53  17-2 

- 

045    1-5 

Florence  {Arcetrt) 

+  434514.6 

-  II  39.7 

9999298 

-  55317-" 

- 

045    1.40 

Geneva 

+46  II  58.8 

-  II  39.9 

9.999236 

-  5  32  52.48 

- 

0  24  36.77 

Genoa. 

+  4425    9-3 

-  II  40.2 

9.999281 

-  5  43  57-1 

- 

03541-4 

Georgetown 

+  38  54  26.0 

—  XI  24.2 

9999422 

+  00   2.53 

+ 

5    8  18.24 

Glasgow  {MissourtS 
Glasgow  {Scotland)     . 

+  391345.6 

-  II  25.8 

9.999414 

+  13    2.26 

+ 

6  II  17.97 

+  555242.8 

-  10  51.5 

9998993 

-  451    5-1 

+ 

0 17 10.55 ; 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999104 

-  5  57  45  36 

- 

04929.65 

Gotha  {Old  Obs.) 

+  5056    5.2 

—  II  26.0 

9-999114 

-  5  51  10.87 

_    — 

04255.16 

Gotha  .... 

+  505637-9 

-  II  25.9 

9.999114 

-  5  51    6.27 

- 

0  42  50.56 

Gottingen    . 

+  51  3148.2 

-  II  22.8 

9.999100 

-  5  48    2.05 

- 

0  39  46-34 

Graz    .... 

+  47    4  37-2 

-  II  38.8 

9-999213 

-  6  10   4 

- 

I    148 

Greenwich  . 

+  51  28  38.1 

-  II  23.1 

9.9991OI 

-  5    8  15.71 

0   0   0.00 

Grignon 

+  473342 

-  II  37-8 

9.999201 

-  5  25  54 

- 

01738 

Hamburg 

+  53  33    70 

—  II    lO.I 

9.999049 

-  5  48    9-4 

- 

0  39  53-8 

Hanover 

+  434215.3 

-  II  39-6 

9.999300 

-  0  19    7.80 

+ 

4  49    7-91 

Harrow 

+  51  3447.1 

-  II  22.6 

9.999098 

-5    655.8 

+ 

0    I  19.86 

Hastings-on-Hudson  . 

+  405925 

-  II  33  2 

9.999369 

-  012  46.1 

+ 

4  55  29-6 

Haverford    . 

+  40    040.1 

-  II  29.4 

9999394 

-  0   7    3.01 

+ 

5    I  12.70 

Heidelberg  . 

+  492435 

-  II  32.5 

9-999153 

-  5  43    4-2 

- 

0  34  48.5 

Helsingfors 

+  60    942.6 

-  10    5.6 

9.998893 

-648    4.85 

- 

13949-14 

Hereny 

+  471547.4 

-  II  38.4 

9.999208 

-  6  14  40.4 

- 

I    624.7 

Hongkong  . 

+  22  18  12.2 

-    8  10.7 

9.999789 

-12  44  57.6 

— 

73641.86 

^2 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive,") 

Latitude. 

Redaction 
to 

Log  p. 

Longitude.                              .  1 

Place. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

Hudson 

e         »        M 
+  41    1442.6 

-  II  34.1 

9.999363 

h    m       8 
+  017  28.45 

h    m       s 
+   52544.16 

Jamaica 

]  ena  {^University) 

+  18  24  51 

-    658.7 

9999854 

+  03  13.8 

+  511  29.48 

+  5055356 

-  II  26.0 

9.999115 

-   55436.5 

-  0  46  20.8 

Kalocsa 

+  463142 

-  II  39.6 

9999227 

-  6  24  lo.o 

-   I  15  54.3 

Karlsruhe    . 

+  49    029.6 

-  "  33-9 

9999163 

-  5  41  52.2 

-  0  33  36.5      1 

Kasan .... 

+  554724.4 

-  10  52.2 

9.998995 

-  82444.78 

-  3  16  29.07 

Kew     .... 

+  51  28    6 

—  II  23.2 

9.999101 

-  5    7    0.6 

+  01  15.1 

Kiel     .... 

+  542028.5 

—  II     4.2 

9.999030 

-  54851-40 

-  04035.69 

Kiew    .         .         .         .• 

+  5027  10.5 

-  II  28.2 

9.999127 

-  7  10  16.44 

-  2    2    0.73 

Kis  Karlal  .         . 

+  474154.8 

-  "  37-5 

9.999197 

-  6  26  27.4 

-  I  18  H.7    . 

Konigsberg . 

+  544250.4 

-II    1.3 

9999021 

-  6  30  14.82 

-  I  21  59.11  1 

Kremsmunster    . 

+  48    323.1 

-  II  36.7 

9.999188 

-  6   4  47.35 

-  05631.64 

La  Plata 

-345430.3 

+  10  56.7 

9.999520 

-  I  16  38.7 

+  3  51  37.0 

Leiden 

+  52    920.0 

-  "  19.3 

9.999084 

-  526  11.93 

-  0  17  56.22 

Leipzig 

+  5120    5.9 

-  II  23.9 

9.999104 

-  5  57  49.73 

-  0  49  34.02 

Liege  {Ougrie)    . 

+  5037    7 

-  II  27.5 

9999123 

-  53030.9 

-  022  15.2 

Lisbon  {Marine  Ods.) . 

+  3842  17.6 

-  "  23.3 

9.999427 

-  43142.2 

+  0  36  33.5 

Lisbon  {Royal  Obs.)     . 

+  384231.3 

—  II  23.1 

9.999427 

-  4  31  31  03 

+  0  36  44.68 

Liverpool    . 

+  5324   4,8 

—  II  11.2 

9.999053 

-  4  55  58.38 

+  012  17.33 

Liibec. 

+  53  51  31. 1 

-  "    7-9 

9.999042 

-  551    1.4 

-  04245.7    1 

Lund   .... 

+  55  41  51.6 

-  10  53.0 

9.998997 

-  6    I    0.73 

-  0  52  45.02 

Lussinpiccolo  [Manora) 

+  44  32  II 

-  II  40.3 

9.999278 

-  6   6   8.12 

-  0  57  52.41 

Lyons  .... 

+  45  41  40.9 

-  "  40.3 

9.999248 

-  5  27  24.33 

-  0  19    8.62 

Madison 

+43    4370 

-  IX  387 

9.999316 

+  04922.11 

+  5  57  37-82  ' 

Madras 

+  13    4   81 

-    5    7.6 

9.999925 

-10  29  15.06 

-  5  20  59.35 

Madrid 

+  402429.7 

-  II  31. 1 

9999384 

-  4  53  30.7 

+  0  14  45.0 

Manilla 

+  143525 

-    5  40.5 

9.999907 

-13  12    6 

-  8    350 

Mannheim  . 

+  4929  II.O 

-  II  32.2 

9.999151 

-  5  42    6.23 

-  0  33  50.52 

Marburg 

+  50  48  46.9 

-  II  26.5 

9.999118 

r  5  43  20.7 

-  0  35    50 

Markree 

+  54  10  31.8 

-  "    5.5 

9.999034 

-  4  34  27.3 

+  0  33  48.4 

Marseilles    . 

+  43  18  17.5 

-  II  39.1 

9.999310 

-  5  29  50.35 

-  0  2I  34.64 

Mauritius     . 

-20    539 

+    7  30.8 

9.999828 

-  8  58  28.3 

-  3  50  12.6 

Melbourne  . 

-  37  49  53.2 

+  II  18. 1 

9.999449 

-1448    9.86 

-  9395415 

Meudon 

+  4848  18 

-  "  34.6 

9.999169 

-  5  17  11.3 

-  0    8  55.6 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  10.96 

+  6  36  26.67 

Middletown  (Conn?^    . 

+  41  33  16.0 

-  "  35.1 

9.999355 

-  01738.53 

+  4503718. 

Milan  .... 

+  452759.2 

-  II  40.4 

9.999254 

-  5  45    1.68 

-  03645.97 

Modena 

+  443852.8 

-  11  40.4 

9.999275 

-  5  51  58.6 

-  04342.9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999266 

-  5  39    5 

-  0  30  49 

Montreal      . 

+  453017.0 

-  II  40.4 

9999253 

-  01357.17 

+  45418.65 

Montsouris . 

+  4849  18.0 

-  "  34.5 

9.999168 

-  5  17  36.39 

-  0    9  20.68 

Moscow 

+  554519.8 

-  10  52.5 

9.998995 

-  7  38  32.88 

-  2  30  17.17 

Mount  Hamilton 

+  372024.6 

-  "  14-9 

9.999461 

+  2  58  19.10 

+  86  34.81 

Munich 

+  48    845.5 

-  II  36.5 

9.999186 

-  55441.84 

-  04626.13 

Naples 

+  4051  46.0 

-  II  32.8 

9999372 

-  6    5  17.50 

-  057    1.79, 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

) 

Reduction 

. 

Longitude. 

Place. 

Latitude. 

to 
Geocentric 

Log  p. 

Latitude. 

From  Washington. 

From  Greenwich.     1 

e        #          #f 

,          n 

h    m       8 

h    m       8 

'  Nashville     . 

+  36      854.4 

-II    6.6 

9.999490 

+  0  38  56.5 

+ 

5  47 12.2 

Natal 

-  29  50  46.6 

+  10    3.7 

9999637 

-  7  12  16.89 

- 

2  4  1. 18 

Neuchatel    . 

+  47    0    1.2 

-  II  38.9 

9.999215 

-  5  36    5.57 

- 

0  27  49.86 

New  Haven  (C>/i/(9^j» 

+  41  1836.5 

-  "  34  3 

9999361 

-  0  16  33.57 

+ 

4  51 42.14 

New  Haven  \Yale  Univ.) 

+  41  1922.3 

-  II  34.4 

9.999361 

-  01635.15 

+ 

4  51 40-56 

New  York  {Columb,  Coil,) 

+  404523.1 

-  11  32.4 

9.999375 

-  0  12  22.07 

+ 

4555364 

New  York  (Rutherfurd) 

+  404348.5 

-  II  32.3 

9.999376 

-  0  12  19 

+ 

45557 

Nice     .... 

+  434316.9 

-  II  39  6 

9.999299 

-  5  37  27.96 

- 

0  29 12.25 

Nicolaefi 

+  465821.3 

-  11  38.9 

9.999216 

-  7  16    9.58 

- 

2  75387 

Northfield   . 

+  442741.6 

-  II  40.3 

9.999280 

+  I    420.10 

+ 

6  12  35.81 

Oakland  (Ca/.)     . 

+  3748    5 

-  II  17.9 

9.999449 

+  3    050.91 

+ 

8   9   6.62 

Odessa 

+  462836.7 

-  11  39.6 

9.999228 

-  7"  17.87 

- 

2    3    2.16 

Ogden 

+  41  13   8.6 

-  II  34.0 

9.999363 

+  2  19  43.85 

+ 

7  27 5956 

O-Gyalla     . 

+  475227.3 

-  II  37.1 

9.999192 

-  621    1. 31 

- 

112  45.60 

Olmiitz 

+  49  35  43 

-  II  31.8 

9.999149 

-  6  17  24 

- 

I    9   8 

'  Oxford  {Mississippi)    . 

+  3422  12.6 

-  10  52.0 

9.999533 

+  04951.4 

+ 

558   7.1 

Oxford  {Radcliffe) 

+  514535.4 

—  II  21.6 

9.999094 

-  5    3 13  I 

+ 

0   5    2.6 

Oxford  {University)     . 

+  514534-2 

—  II  21.6 

9.999094 

-  5    3  15.3 

+ 

0   5   0-4 

1  Padua 

+  4524    2.5 

-  II  40.4 

9.999256 

-  5  55  44.91 

- 

0  47  29.20 

1  Palermo       .         ,    ,     • 

+  38    644.0 

-  II  19.7 

9.999442 

-  6    141.68 

— 

0  53  25.97 

Paramatta   . 

-334849.8 

+  10  46.9 

9999546 

-15  12  15.9 

— : 

CO   4    0.2 

1  Paris    .         .         .         • 

+  485011.2 

-  "  34.5 

9.999168 

-  5  17  36.74 

- 

0   921.03 

Philadelphia 

+  39  57    7.5 

-  II  29.2 

9999396 

-  0   7  37.25 

+ 

5   038.46 

Plonsk 

+  523740.0 

—  II  16.4 

9.999072 

-  6  29  47.7 

- 

I  21  32.0 

Pola     .... 

+445148.7 

-  II  40.4 

9.999270 

-6    338.65 

- 

0  55  22.94 

Portsmouth 

+  5048    3 

-  II  26.6 

9999118 

-  5    3  50.9 

+ 

0   424.8 

Potsdam 

+  52  2256.0 

-  II  17.9 

9999078 

-  6    031.6 

- 

0  52  159 

Poughkeepsie 

+  41  41  18 

-  "  35.5 

9.999351 

-  0  12  42.1 

+ 

4  55  33-6 

Prague  {University)     . 

+  50    515.8 

-  II  29.8 

9.999136 

-  6    5  56.0 

- 

0  57  40.3 

Princeton 

+  402057.8 

-  II  30.8 

9.999385 

-  0   9  38.21 

+ 

4  58  37-50 

Princeton  {Halsted)     . 

+  402055.8 

-  II  30.9 

9999386 

-  0   9  36.27 

+ 

4  58  39-44 

Providence  (Seagrave) 

+  414946 

-  "  35.9 

9.999348 

-  022  38.19 

+ 

4  45  37-52 

Providence  {Ladd) 

+  41  5021 

-  "  35-9 

9999348 

-  0  22  39.76 

+ 

4  45  35  95 

Pulkowa 

+  594618.7 

-  10  10.4 

9.998902 

-  7    9  34.38 

- 

2    I  18.67 

Quebec 

+  464759.2 

-  II  39.2 

9.999220 

-  0  23  23.07 

+ 

4  44  52-64 

Quito  .... 

-  0 14   0 

+    0    5.7 

0.000000 

+  074 

+ 

51520 

Riga    .... 

+  5657   7 

-  10  41.3 

9.998967 

-  64444 

- 

I  3628 

Rio  de  Janeiro     . 

-225423.7 

+    8  21. 1 

9.999779 

-  21534.3 

+ 

2  52  41.4 

Rochester    . 

+  43   916.8 

-  II  38.8 

9999314 

+  02    6.07 

+ 

5  1021.78 

Rome  {ColL  Rom) 

+  415353.6 

-  II  36.1 

9.999346 

-  5  58  11.26 

- 

0  49  55-55 

'  Rome  {Capitol)    . 

+  415333.5 

-  II  36.0 

9999346 

-  558  12.14 

- 

0  49  56.43 

'  Rome  {Vatican)  . 

+  4154   4.8 

—  II  36.1 

9.999346 

-  558    5.1 

- 

0  49  49  4 

Rousdon 

+  50  42  38 

-  II  27.0 

9.999120 

-  45616.77 

+ 

0  1 1  58.94 

Rugby 

+  5222    7 

-  11  18.0 

9.999079 

-  5    3137 

•  + 

0    5    2.0 

!  San  Fernando     . 

+  362741.5 

-  II    8.9 

9999483 

-  4  43  26.1 

+ 

0  24  49.2 
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POSITIONS  OF  OBSERVATORIES. 

1 

1 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive.)                         ,| 

Latitude. 

Redaction 
to 

Log  p. 

Place. 

Geocentric 

latitude. 

From  Washington. 

Off 

f         n 

h    m       8 

h    m    s 

San  Francisco 

+374727-9 

-      11       17.8 

9.999450 

+  31  27.06 

+  89  42.77 

Santiago  de  Chile 

-332642.0 

+      10     43.4 

9.999555 

-  0  25  29.4 

+  442463  1 

Schwerin 

+  53  37  37-9 

-      11            9.6 

9.999047 

-  5  53  56.6 

-  0 45 409  . 

South  Hadley      . 

+  42  15  18.2 

-      11       37.0 

9.999337 

-  0  17  55.42 

+  4  50  20.29 ' 

Speier. 

+  491855.2 

-      11      32.9 

9.999156 

-  542     1.33 

-  0 33 4562 

St.  Louis 

+  3838    3.6 

—      II      22.7 

9.999429 

+  0  52  33.40 

+  6    049.11 

St.  Petersburg  (Academy) 

+  595629.7 

-      10           8.4 

9.998898 

-  7   929.17 

-  2    I  13.46 

St.  Petersburg  ( Univ.) 

+  59  56  32.0 

-      10           8.4 

9.998898 

-  7    927.12 

—  2    I  11.41 

Stockholm  . 

+  592033.0 

-      10      15.5 

9.998912 

-  6  20  29.70 

-  I  12  13.99 

Stonyhurst  . 

+  535040 

-     II            8.0 

9.999042 

-  4  58  23.03 

+  09  52.68 

Strassburg  {New  Obs.) 

+  4835    0.8 

-  XX  35.3 

9.999174 

-  5  39  20.36 

-  0  31    4.65 

Strassburg  {Oid  Obs.) . 

+  483453.8 

-  "  35.3 

9.999174 

-  5  39  18.20 

-  0  31    2.49 

Sydney 

-33  51  411 

+  10  47.3 

9.999545 

-15  13    5.25 

-10   449.54 

Syracuse 

+  43    2  13.1 

- 11 38.6 

9.999317 

-  0    3  42.35 

+  54  33  36 

Tacubaya     . 

+  19  24  17.5 

-    7  17.8 

9.999839 

+  I  28  30.82 

+  63646.53 

Taschkent   . 

+  41  19  31.4 

-  "  34.4 

9999361 

-  94526.51 

-  4  37  10.80 

Tokio  .... 

+  3539175 

-  11    2.8 

9.999502 

-14  27  13.7 

-  9  18  58.0 

Toronto 

+  43  39  35  9 

-  11  39.6 

9.999301 

+  09  18.94 

+  5  17  3465 

Toulouse 

+  4336453 

-  XX  39.5 

9.999302 

-  5  14   5.6 

-  0   5  49.9 

Trieste 

+  4538454 

-  XI  40.3 

9.999250 

-  6    3*18.72 

-  0 55    30I 

Troy  {N.  K)        . 

+  424352.9 

-  11  38.1 

9999325 

-  0  13  33.42 

+  4  54  42.29 

Tulse  Hill  . 

+  51  2647.0 

-  II  23.3 

9.999102 

-  5    7  48.0 

+  00  27.7 

Turin  .... 

+  45    4    8.0 

-  11  40.4 

9.999265 

-  5  39    2.94 

-  0  30  47.23 

Twickenham 

+  5127    4.2 

-  II  23.3 

9.999102 

-  5    7    2.6 

+  01  13.1 

Upsala  {New  Obs.)      . 

+  595129.4 

-  10    9.3 

9.998900 

-  61845.94 

-  I  10  30.23 

Utrecht 

+  52    5    9-5 

-  11  19.7 

9.999086 

-  5  28  46.9 

-    020  31,2 

Venice 

+  45  26  10.5 

-  11  40.4 

9.999255 

-  55737.83 

-    04922.12 

Vienna  {Josephstadt)   . 

+  481253.8 

-  11  36.2 

9.999183 

-  6  13  41.0 

-  I    5  25.3 

Vienna  {New  Obs.) 

+  481355.4 

—  11  36.2 

9.999183 

-  6  13  37.20 

-  I    521.49 

Vienna  {0/d  Obs.) 

+  48  12  35.5 

-  II  36.3 

9.999184 

-  61347.41 

-  I    53170 

Vienna  {Ottakring) 

+  48  1246.7 

-  II  36.2 

9.999183 

-  6  13  26.82 

-  I    5  "." 

Warsaw 

+  5213    5-7 

-  11  18.9 

9.999082 

-  632  23.1 

-  I  24    7.4 

Washington 

+  3855147 

—  11  24.2 

9.999422 

0    0    0.00 

+  5    815.71 

Washington  {Oid  Obs.) 

+  385338.8 

-  11  24.1 

9.999422 

-  0   0    3.67 

+  58  12,04 

Washington  {Smithsonian) 

+  385317-3 

-  11  24.1 

9.999422 

-  0    0    9.5 

+  5    8    6.2 

Wellington. 

-41  18    0.6 

+  II  34-3 

9.999361 

-1647  22.23 

-"39    6.52 

West  Point  {Oid  Obs.) 

+  41  23  31 

-  11  34.6 

9.999359 

-  0  12  26,38 

+  4  55  49-33 

West  Point  {New  Obs.) 

+  41  23  22.1 

-  11  34.6 

9-999359 

-  0  12  25.16 

+  4555055 

Wilhelmshaven  . 

+  533152.2 

-  11  10.3 

9.999050 

-  5  40  50.92 

-  03235.21 

Williamstown  {Mass,). 

+  42  42  30 

-  11  38.0 

9.999325 

-  0  15  26 

+  4  52  50       1 

Williamstown  (  Victoria) 

-3752    7-2 

+  11  18.3 

9.999448 

-14  47  54-5 

-  9  39  38.8    ! 

Wilna. 

+  544059.1 

—  11     1.6 

9.999021 

-  6  49  24.58 

-  X  41    8.87 , 

Windsor 

-  33  36  30-8 

+  10  44.9 

9.999551 

-15  II  36.22 

-10    3  20.51 1 

Zurich 

+  47  22  40.0 

-  11  38.2 

9.999205 

-  5 .42  28.07 

-  03412.36 

,1 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  of  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  two  different  kinds  of  time;  mean  solar  time,  which  is  to  be 
distinguished  from  true,  or  apparent  solar  time;   and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time,  This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  the  greatest  deviation  being  about  i6  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  tims,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the 
Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascension  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle 
is  called  Sidereal  Time,  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shorter 
than  the  mean  solar  day;  365  J^  solar  days,  or  a  year,  being  divided  into  366 J^  sidereal  days. 
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The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass- 
age of  the  sun's  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right  Ascen- 
sion and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the 
meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean 
time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpo- 
lating for  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  in  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9".8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained;  this  being 
added  to  the  local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
This  reduction  may  also  be  found  by  multiplying  9".8296  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1899,  May  22, 
9b  2™  30",  A.  M.,  mean  time,  at  a  place  whose  lojigitude  is  100°  10',  or  6^  40™  40»,  west  of 
Greenwich. 

h    m     8 
Local  astronomical  mean  time  May  21,  21     2  30 

Longitude  from  Greenwich  (additive)  .  6  40  40 

Greenwich  mean  time  ....      May  22. 
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Sun's  Hight  Ascension.  Equation  of  Time, 

h    m     t  m     t 

May  22,  Greenwich  noon  356    2.64  May  22,  noon    .  3  32.33  (additive) 

H.  D.  io«.034  X  3-7194  •  -f     o  37- 32  H.  D.  —  o«.i77  X  3-72  •  •     —    066 

3  56  39.96  3  31.67 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval^  or  1^.9  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m     8 
May  22,  Sidereal  Time  (at  Greenwich  mean  noon)  .  •       3  59  34-97 

Hourly  difference  9".8565  X  3.7194  .+         36-66 

Add  the  local  astronomical  mean  time       .....     21     2  30.00 
The  required  sidereal  time  is  (rejecting  24**)  .       i     2  41.63 

The  reduction  o™  36*.  66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3^  43"  lo*  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1899,  May  22,  A.  M.,  at  a  place  whose  longitude  is  100®  lo'  W.,  suppose  the  side- 
real time  to  be  I  ^  2"  41  ".63,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  21;  the  longitude  in  time,  -}-  6'»  40™  40*,  or  -}-  6*'.678. 

h    m     8 
May  21,  Sidereal  Time  (at  Greenwich  mean  noon)    .  •       3  55  38.41 

The  H.  D.  9".  8565  X  6.678.  or  the  reduction  for  6»»  40"  40"  in  Table  III  . 
The  sidereal  time  of  local  mean  noon  ..... 

The  given  sidereal  time  (  -f  24**,  if  necessary  for  the  following  subtraction) 
Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon 
—  9*.8296  X  21.0993  or  the  reduction  for  21*"  5™  57'.4  in  Table  II  . 


+     I     582 

3  56  44.23 

25     2  41.63 

21     5  57-40  =  2i**.0993 
—     3  27- 40 


I  The  required  astronomical  mean  time  is  .  May  21,     21     2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  SufCs  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  geometric  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in 
two  columns,  headed  I  and  k'\  X  representing  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date;  and  ^',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year,  (January  o*.o).  A  column  of  hourly  differences  enables  the  com- 
puter to  obtain  the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the 
logarithm  of  the  radius  vector  are  likewise  given.  The  latitude  is  referred  to  the  ecliptic 
of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9". 8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  from  Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  20,  that  is  the  preceding  astronomical  day. 

h     m     8 
May  21,  the  mean  time  of  Greenwich  sidereal  noon  is     . 

The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  longitude.  Table  II 

The  mean  time  of  local  sidereal  noon        ..... 

Add  the  given  sidereal  time  ......       i     2  41.63=  1K0449 

The  sum  is   .  .  .  . 

—  9*.  8296  X  1.0449,  or  the  reduction  for  i^  2™  4i'.63  in  Table  II 

The  required  astronomical  mean  time  May  21. 
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Page  IV  contains  The  Moon's  Semidiameier  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduc- 
tion of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1899,  January  6,  lo**,  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  6  is  7". 8;  then, 

i2»^     :     io'»     ---^     7".8     :     6".  5, 
which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing.     The 
moon's  semidiameter  then,  for  January  6,  lo**,  is  15'  50". 4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied 
to  the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences,  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  Diff.  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time,  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1899,  August  3, 
jQh  jQin  ^o",  astronomical  mean  time  at  Greenwich: — 

Right  Ascension.  DecUnaiion. 

h     m     8  o      .      »» 

August  3,  io'»        ...           6  56  53.36 N.   21  31  26.7 

Diflf.  2".  1085  X  10.5      .                   =  +  22.14  5"-525  X  10.5          =    —  58.0 

August  3,  io*»  io"»  30*  .                     6  57   15.50 N.   21  30  28.7 

The  differences  interpolated  for  5^.2  =  0^.09  are.  for  the  right  ascension  2*.  1085,  and  for  the  declination 
5''. 525.  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  £.  is  afHxed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the 
Greenwich  mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  i"\ 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference.  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  tq^ke  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,  of  Diff.  between  them. 

Fiftd  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator  {Table  4^), 
subtract  the  P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
ditch's  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  t*.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  lunar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1899,  January  i8» 
the  corrected  distance  of  the  moon's  centre  from  that  of  Fomalhaut  is  65°  47': — 


Corrected  distance 

.     65  47    0 

Distance  in  Ephemeris  Jan.  18,  XV*'.     . 

.     65  38  25 

P.  L. 

0.3276 

Difference 

•      0    8  35 

P.  L. 

1. 3216 

Time  from  XV"  [after)    . 

b     in     8 
-f    0  18   15 

P.  L. 

0.9940 

Corr.  for  2d  DiflF.,  Table  I 

+ 

Greenwich  mean  time  Jan.  18     .  .     15  18  15 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  time 
would  be  found  thus: — 

From  Ephemeris  .      P.  L.     0.3276 

Diff.  of  distances,  8'  35"  =  515"  .  -log        2. 71 18 

Red.  of  Greenwich  time,  109^  =  o™  i8«  15"    .  .  .  log         30394 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  two 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  noon  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  noon  of  the  day  immediately  following  ;  in  the  case  of  Venus,  Mars,  Jupiter, 
and  Saturn,  it  is  mean  noon  of  the  second  day  following ;  and  in  the  case  of  Uranus  and 
Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 
the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  circle  and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean 
noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.  The  columns 
Reduc.  to  Mean  Eq'x  of  Jan.  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  o. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude 
of  the  moon,  and  a  table  for  computing  the  libration  of  the  moon.     The  epochs  of  greatest 
libration  of  the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and 
latitude  are  given  on  page  417, 
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Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of 
the  sun.  The  column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclina- 
tion of  the  earth's  equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on 
the  moon's  longitude.  The  Eqiiation  of  Equinoxes  (Hansen)  is  really  the  astronomical 
nutation;  that  given  In  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the 
body  referred  to  the  mean  equinox,  in  order  to  obtain  that  longitude  as  referred  to  the  true 
equinox.  When  the  correction  is  positive,  the  true  longitudes  are  greater  than  those 
referred  to  the  mean  equinox;  while  the  contrary  is  true  when  the  correction  has  the 
negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the 
cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude ,  from  January  o  to  each 
of  the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the 
true  longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being 
negative  shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than 
the  true  longitude.  The  Sun's  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is 
the  angle  subtended  by  the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  If— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Numbers,  A,  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers: — 

Computation  of  the  apparent  place  of  it  Aquarii  for  iSgg,  August  //,  for  the  upper  transit  at  IVashington. 


log  a 

0.4862 

\o%b          6 

9575 

log  c 

8.7812 

log^ 

8.4496  » 

(Page  283)            log  A 

99975 

log  B        9.5761 

log  ( 

::       1. 1868 

log/? 

1.0687  » 

log  a' 

1.2595 

log  b'         9.6257 

log^ 

9.6435 

log^ 

8.1335 

log  A  a 

0.4837 

log  ^  ^      6 

5336 

log  C  c      9.9680 

log  Dd 

9.5183 

log  A  a* 

1.2570 

log^^'     9 
h     m     8 
22    20      7.159 

2018 

log  C  c'     0.8303 

log  Dd' 

9.2022  n 

Mean  Place,  iSgg.o, 

Oo    = 

60    = 

0  51 

5i^7 

Aa=z 

+      3.046 

Aa'  ^ 

+ 

18.07 

Bb  = 

0.000 

Bb'  ^ 

+ 

0.16 

C  c  = 

+      0.929 

C  c'   = 

+ 

6.77 

Dd=i 

+      0.330 

Dd'  = 

— 

0.16 

E     = 

+      0.003 

r/  = 

0.00 

^i"  = 

0.000 

Apparent  Place,  August  ly,  a  =  22  20  11.467  6      =  .     o  52  18.11  . 

Pages  285 — 292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same 
purpose.  The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 
year  to  each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations 
given  on  page  280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 
both  systems  of  numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 
the  values  of  the  star-constants,  a,  b,  c,  d,  a\  b\  c*,  d! .  The  independent  star-numbers  are 
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given  in  order  that  the  apparent  place  of  the  star  may  be  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  ike  apparent  place  of  n  Aquarii  for  tSgg^  August  //,  for  the  upper  transit  at  Washington, 


flo  =  335     2 
^=       I     5 
/f  =  127  22 

^o  =   -f 
(7  +  ao  = 

'       0  52 

336    7 
102  24 

h 
22 

logiV 
log^ 

logsm((;  + 
log  tan  do 

8.8239 
1.2998 
Oo)  9.6073  « 
8.1798 
7.9108  n 

log  tV                    8.8239 
log  h                      1.2862 
logsin(/r+ao)  99^97 
log  sec  rfo              0.0000 

/   = 

w  = 

a  = 

m     8 
20     7.159 

+     3.058 
-      0.008 
+     1.258 

log  {g) 

log  {h)                 0.0998 

Apparent  R,  A., 

0.000 

22 

20  11.467 

\o%g                    1.2998 
logcos(6:+ao)  9.9^11 

log  h                      1.2862 
log  cos  {H-\-  Oo)  9.3319  » 

(/)  = 

0 
0 

51  53  27 
+  18.24 

log  (/) 

1.2609 

logsintJo              8.1797 

{h')  = 

—     0.06 

log  (A')                 8.7978  « 

(0  = 

+     6.67 
0.00 

log/ 
log  cos  6^ 

0.8240 
0.0000 

Apparent  Dec. 

6  = 

0 

52  18.  IS 

log(0 

0.8240 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1899,  or  the  moment  when  the  sun's  mean  longitude  is  280**. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working- 
catalogue  for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  cir- 
cumpolar  stars  is  given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for 
the  lower  culmination.  The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this 
case,  the  right  ascensions  are  the  sidereal  times  at  which  the  star  crosses  the  lower  meri- 
dian; and,  in  order  to  have  the  expressions  for  the  co-ordinates  congruous  in  all  cases,  the 
declinations  are  counted  from  the  equator  through  the  north  pole,  and  therefore  exceed  90°. 
The  time  of  observation  and  the  setting  of  the  circle,  in  order  to  find  a  star  on  the  meridian, 
are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in 
order  to  make  the  list  more  useful  to  field-astronomers.  To  show  at  a  glance  these  addi- 
tional stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  i 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the 
terms  depending  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the 
column  Mean  Solar  Date,  in  order  that  each  transit  above  and  below  the  pole  may  be 
readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris  below  the  pole  on 
January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or  follows  the  upper 
transit  of  the  same  date.  On  page  302,  we  find  that  the  upper  transit  occurs  January  26.2; 
the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit  following  that  of 
July  ist  (page  308),  does  not  take  place  until  July  2.3.  Hence,  the  lower  transit  of  July 
I  St  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may 
also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by  simply 
noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar 
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date  in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  inter- 
mediate transit  may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small 
type,  the  change  for  ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient 
corresponding  to  the  dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk 
in  the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for 
that  part  of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of 
circumpolar  stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  'mean  noon,  but  may  be  regarded 
as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  c^itre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit^  supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  ///—PHENOMENA 

This  part  gives  the  principal  astronomical  phenomena  of  the  year,  reduced  to  Washing- 
ton mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for  the  rings  of  Saturn, 
which  are  given  in  Greenwich  mean  time. 

Pages  411 — 416  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 
the  sun  which  occur  during  the  year. 
EPH  99 


512  THE  AMERICAN  EPHEMERIS. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  "  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "  Central  eclipse  begins "  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  "  indicates  the  moment  when  the  axis  of  the  shadow  is  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allowing  for  the  changes  in  this 
space  as  indicated  by  their  varjdng  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1899,  June  7, 
begins  and  ends  at  Hammerfest. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  17^  and  18^ 

and  we  find  it  to  correspond  to  about  12  minutes  from  the  former,  therefore  the  time  of 

beginning  is  approximately  17^  12™;  for  the  end  we  compare  the  distance  of  the  place  from 

the  curves  of  18**  and  19^*  and  find  it  to  be  about  45  minutes  from  the  former,  therefore  the 

approximate  time  of  end  is  18^  45™,  both  of  which  are  probably  correct  to  within  2  or  3 

minutes.    Changing  to  local  mean  time  the  result  will  be: — 

Beginning.  Ending. 

d       h       m  d        h      m 

Greenwich  mean  time  June  71712  7     18     45 

Longitude  east  i     35  i     35 

Local  mean  time  June  7     18     47  7     20     20 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  X^  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward 
the  north;  x  and^  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  //,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
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shadow  is  directed;  this  direction  being  that  from  the  earth  toward  the  moon  and  sun. 
The  angle  ix  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /'  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  r  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /  and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  /*,  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  such  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  ^,  y\  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(i)  Find  the  geocentric  co-ordinates  of  the  statior^  referred  to  the  earth's  equator,  which 
are  represented  by  p  cos  ^'  and  p  sin  <p\  p  being  the  distance  from  the  centre  of  the  earth, 
and  ^'  the  geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be 
computed  from  the  following  table  by  the  formulae — 

p  cos  ip^  =1  F  cos  <p 

,       sin  y 
P  sm  <p'  =  —^ 

tp  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place, 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  //,  cos  d^  and  /a.     Put: 

Xy  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

^  -=•  P  cos  <p*  sin  (/Ji  —  ^) 

iy  =  /)  sin  if*  cos  d  ^  p  cos  tp*  sin  d  cos  (/i  —  A) 

C  =  />  sin  <p*  sin  ^+  />  cos  f'  cos  d  cos  (/ji  —  A) 
and  their  variations  in  one  rninute  of  mean  time  will  be: — 

^'  =  [7.63992]  p  cos  ^'  cos  {ji  —  ^) 

ij'  =  [7.63992]  p  cos  f '  sin  d sin  (ai  —  ^)  =  [763992]  ^  sin  ^ 

C'  is  not  needed. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  are  represented  by  jc'  and  y .  Their  logar- 
ithms dre  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N^  are  computed  by  the  formulae: — 

m  sin  M  -=.  X  ^  ^ 

VI  cos  M  =  y  ^  Ti 

n  sin  iV  =  ^'—  ^' 

n  cos  N  z=  y  —  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 
plane  is  computed  by  the  formula 

Z  =  /  —  C  tan  / 
/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 
eclipse,  we  shall  have — 

w  =  Z 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 

assumed  time  is  computed  thus:     Find  the  angle  (p  from  the  equation, 

.      ,  "      w  sin  (M — N) 
sm  i}'  =  ^ ' 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  4'  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  v''  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^  for 
which  cos  9''  is  positive.  This  value  lies  between  the  limits  -|-  90°  and  —  90°.  The  cor- 
rection T  to  the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  _        m  cos  {M — N)        L  cos  4* 

""  «  n 

For  ending:  _^        m  cos  {M  —  N)        L  cos  4 

""  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  t  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  end, 
and  a  large  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus 
deduce  two  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun's  hour-angle,  (fi — X),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (ai— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o^.ooi  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty*  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning  :  /*  =  iV  —  ^  ±  i8o° 

For  end:  P  ^  N -\- t^ 

it  being  assumed  that,  in  each  case,  the  value  of  4>  is  taken  between  the  limits  ±  90®. 

Computation  of  the  Solar  Eclipse  of  1899,  January  ii,  for  Sitka,  Alaska,  whose  posi- 
tion is — 

Latitude,      ^  =    -|-  57     3 
Longitude,    A  ='  +135  20 
Constants  for  the  given  place  : — 

p  sin  ip*  =  9.92193 
p  cos  /  =  9-73656 
From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be— 

d      h      m 
II    10    35 

II     12    20 


Beginning  January 
Ending 


Greenwich  Mean  Time. 


Greenwich  Mean  Time, 


January  ii^  10^  35"^ 


Beginning. 


Ending, 
12^    20° 


I 
p  COS  <p* 

sin  (/Jt  — A) 
log^ 


+ 
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156  39  54 
135  20     o 

21  19  54 
9.73656 
9.56082 

9.29738 
0.19833 


+ 


182  54  36 
135  20  o 

47  34  36 
9.73656 
9.86816 

9.60472 
0.40245 
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Greenwich  Mean  Time, 


January 
P  sin  ip' 
cos  d 


Beginning. 


II<»    10' 


^.l)-(2) 


^3)  +  (4) 


Ctan/ 
/ 
L 


35'" 
9.92193 
9.96799 
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6.88787 
-f-  0.00077 
+  0.53819 
+  0-53742 


Ending. 
12^    20™ 
9.92193 
9.96803 


g.  88992 

9.88996 

(I) 

+ 

0.77610 

+ 

0.77620 

p   COS  <p' 

973656 

9.73656 

sin  d 

9.56844  n 

9.56823  n 

cos  (At  —  X) 

9.96917 
9.27417  « 

9-82905 
9-13384  « 

(2) 

— 

0.18800 

— 

0.13609 

^ 

+ 

0.96410 

+ 

0.91229 

/o  sin  ^'  sin  d 

9.49037  n 

9.49016  » 

(3) 

— 

0.30929 

— 

0.30914 

p 

cos  f '  cos  d  cos  (At  —  ^) 

9.67372 

9-53364 

(4) 

+ 

0.47176 

+ 

0.34170 

c 

+ 

0.16247 

+ 

0.03256 

const,  log 

7.63992 

7.639"92 

/>  cos  <f'  cos  (jit  —  k) 

9-70573 

9-56561 

logr 

734565 

7.20553 

f 

+ 

0.002216 

+ 

0.001605 

const,  log 

7.63992 

7.63992 

1  sin  </ 

8.86582  n 

9.17295  « 

log,' 

6.50574  n 

6.81287 /I 

7' 

— 

0.000320 

— 

0.000650 

-r-f 

— 

0.51779 

+ 

0.26486 

^  — jj 

+ 

0.14738 

+ 

0.45598 

x'  -  f '• 

+ 

0.007183 

+ 

0.007792 

y'-v' 

+ 
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+ 

0.003098 

m  sin  i!/ 

9-71415  « 

9.42302 

«  cos  M 

9.16844 

9.65894 

tan  il/ 

0-5457I « 

9.76408 

il/ 

285°  53' 17" 

30°  9'  4" 

sin  Af 

9.98308  n 

9.70095 

log  w 

9.73107 

9.72207 

«  sin  JV 

7-85631 

7.89165 

n  cos  iV 
tan  N 

7.44138 

7.49108 

0.41493 

0.40057 

N 

68°  57'  38" 

68°  19'  5" 

sin  .A'' 

9.97003 

9.96813 

log  n 

7.88628 

7.92352 

tan/ 

7.67709 

7.67709 

log: 

9.21078 

8.51268 

6.18977 
+  0.00015 

+  0.53814 
+  0.53799 
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Greenwich  Mean  Time, 


e,                      January 

Beginning. 
II*    lO**    35" 

Ending. 
I2'»    20*" 

sin(if/-iV) 

log  m 

colog  L 

2i6°  55'  39" 
9.77873  n 
9.73107 
0.26968 

321^  49' 59" 
9.79095  n 
9.72207 
0.26923 

sin  0 

9.77948  n 

9.78225  n 

^ 

-37°    0'    7" 

-  37*^  16'  42" 

log  5 

•1.84479 

1.79855 

COS  {M—N) 

9.90276  » 

9.89554 

1-74755  « 

1.69409 

--^co%{M-N) 

+  55.918 

-  49.441 

logZ 

cos  ^ 

colog  » 

9.73032 
9.90234 
2.1 1372 

9.73077 
9.90075 
2.07648 

1.74638 

,      1.70800 

Z  cos  >p 

-  55-768 

+  51.050 

+    0.150 


-l-     1.609 


T 
t 
X 

h      m 
10   35 
10    35150 

+  9     1.333 

h     m 
12    20 
12    21.609 

+  9     1.333 

January 

d       h        m 
II       I    33.817 

h       m 

3  20.276 

Local  Mean  Time, 

No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 

Therefore  we  have 


d  h      m       8 

Beginning  of  the  eclipse,     January   11  i  33  49.0 

End  of  the  eclipse,  "         11  3  20  16.6 

Angle  of  position: 


iP  (+  i8o«) 
F 


Beginning. 

68  57'.6 
217     0.1 

285  57.7 


Local  Mean  Time. 


Ending. 


68  19.1 
37  16.7 

31       2.4 


from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 
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The  Mean  Places  of  Stars  Occulted  During  the  Year, — Pages  418 — 421  contain  the  mean 
places  for  1899.0  of  stars  (other  than  those  given  on  pages  293 — .301)  occulted  by  the 
moon  in  1899,  with  their  ^annual  proper  motions. 

Elements  of  Occultations. — Pages  422 — 455  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Red'ns  from  1899.0  give  the  quantities  necessary  to  reduce  the  mean 
place  of  the  star  at  the  beginning  of  1899  to  its  apparent  place  at  the  time  of  occultation. 
These  reductions  are  sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the 
common  geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  K gives  the  co-ordinate^  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  <p*  and  p  cos  tp\  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  513. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity /T  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 
H—X  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.  Let  us  call  this  angle 
h^y  putting 

h^^H--X 

where  >l  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNEs's  table,  on  pages  458—459.     This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the 
quantities  ^o>  f*  and  r  from  the  formulae, 

fo  =  jO  cos  ip'  sin  h^ 

$'  =  [94192]  cos  (^o  +  yi  K) 
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T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
ments, we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.     Thence,  by  adding  6^.^  ^^  ^ind 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 
Ti  =5  T  —  o^>.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
df  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T -[-  ti  and  T+  r^  the  following  quantities,  in  which  we 
write  T  for  each  of  the  quantities  tj  and  t2.     The  latter,  when  used  as  angles,  are  to  be 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
^  =i  P  cos  ^'  sin  (^o  +  "f) 

ri  z=z  p  sin  f'  cos  d  —  p  cos  ^'  sin  d  cos  [h^  -\-  r) 
^'  =  [9.41 91 6]  p  cos  f '  cos  (^o  +  '^) 
r{  =  [9.41916]  p  cos  if*  sin  d  sin  (^o  +  ^)  =  [9-41916]  f  sin  d 

X  =z  x'  T 

Compute  m,  M,  n  and  N  from  the  equations 

m  sin  M  =:  X  —  ^ 
m  cos  M  =  y  —  tj 

n  sin  N  =  x'  —  ^' 
n  cos  N  ^=1  y'  -^  ri' 

«'  =^=  [8.22185]  « 
sin     4>     =  [0.56500]  m  sin  (M  —  N) 
Then,  /i  and  t%  from  the  equations 

ii=z  -^cos{M-  N)-  I^9-435oq]  ^^^  ^,     (Beginning.) 
/a  =  -  ^cos  {M  —  N)  -f  [9-43500]  ^^g  ^,     (En±) 

The  quantities  /i  and  t^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  T'  +  tj  and  7'  +  tj  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  tx  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  tj,  x  and  y  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (x  —  ^f  +  {y  —  Tjf  =  0.27227 
If  log  m  sin  (Af  —  JV)  =  9.43500  nearly,  a  recalculation  will  generally  be  necessary  to 
determine  whether,  numerically,  sin  v''  <  i,  or  sin  v''  >  i-  In  the  latter  case,  the  impossible 
value  of  sin  <f'  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  <f'  =  90°,  or  270^,  accord- 
ing as  sin  (M  —  iV)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

m  cos  {M —  N) 
^^  ^? 
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Putting  JT  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

TT  [m  sin  (Af  —  N)  —  0.27227] 
disregarding  the  sign  of  sin  {M  —  N)\  or,  allowing  for  the  augmentation  of  the  semid'- 
ameter, 

TT  \m  sin  (M  —  N)  —  0.27227]  [1+2  sin  jt] 
where 

z  =  p  cos  f '  cos  d  cos  (i^o  +  "f )  +  /»  sin  f '  sin  d 

The  position-angle  -P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tact, reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:  — 

P  ^n  N  —  (ff  for  immersion, 

F  =z  N  -\-  ip  :L  180°     for  emersion, 
it  being  supposed  that  the  value  of  ^',  in  each  case,  is  taken  between  the  limits  ±  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

V^P—C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  ^Leonis,  on  January 
27,  1899,  for  Cincinnati,  whose  position  is 

^=+390    8'   i9".5 
>l  =  4-    o^  29™  29*  .2 
Constants  for  the  given  place, 

f  sin  ^'  =  9.79781 
p  cos  f '  =  9.89024 

From  the  elements  on  page  424,  we  have 

h       m 
ff=-1      7.3 

//o  =  ^  —  >l  =  —  2    36.787 

From  DowNES's  Table,  pages  458  and  459,  or  from  the  formulae  on  page  518,  we  find  the 
correction  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  —  i^  20", 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  Janu- 
ary 27*  9**  39™.7 ;  subtracting  and  adding  30°*^  we  shall  have  the  approximate  Washington 
mean  times  of  immersion  and  emersion  to  be  used  in  the  computation,  thus : 

h     m 
n  =  —  I    50 

r,  =  -  o  50 
Washington  Mean  Time, 


d 

7'-|-  Ti  =  January  27 
r+r,=:         "          27 

h         m 

9     9.7 
10     9.7 

t,                  January 

K 

r  (in  sidereal  time) 

ho  +  r  (in  arc) 

Immersion, 
d        h        m 

27    9   9.7 

—  2  36.787 

—  I  50.301 

—  660  46'  19" 

Emersion, 
h        m 

10   9.7 

-  2  36.787 

-  0  50.137 

-  51°  43' 52" 

p  cos  <p' 
sin  (^0  +  ^) 

9.89024 
996329  « 

9.89024 
9.89494  « 

log^ 

985353 « 
-      0.71371 

9.78518  « 
—      0.60979 
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Washington  Mean  Time, 


January 

p  sin  ^' 

cos  d 


27^    9' 


ImmersioxL 
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y 

x'  -  r 

m  sin  M 
m  cos  M 

tan  M 

M 

sin  M 

log  m 
n  sin  N 
n  cos  N 

tan  N 

N 

sin  N 

log  n 
colog  6o 

log  «' 


9.79781 

9.99288 


+  0.51242 

—  0.21909 

—  0.05380 

+  0.43375 

—  01 7744 
9.34062  n 
8.73078  n 

0.60984 
256°   12'   12" 
9.98729  « 

9-35333 
9.63724 
9.24905  n 


0.38819  « 


112°   14'  55" 
9.96640 


9.67084 
8.22185 

7.89269 


Emersion. 

10^    9*".7 

9.79781 
9.99288 


9.79069 

9.79069 

(I) 

+ 

0.61757 

+ 

0.61757 

/»  COS  tp' 

9.89024 

9.89024 

sin  d 

925438 

925438 

cos  (A,  +  t) 

956593 
8.71055 

9.79194 
8.93656 

(2) 

+ 

005135 

+ 

0.08641 

(l)-(2).            , 

+ 

0.56622 

+ 

0.53116 

const,  log 

9.41916 

9.41916 

p  cos  If'   cos  (Ao  +  r) 

9.45617 

9.68218 

logf 

8.87533 

910134 

f' 

+ 

0.07505 

+ 

0.12628 

const,  log 

9.41916 

9.41916 

f  sin  </ 

9.10791  n 

9.03956  « 

log,' 

8.52707  « 

8.45872  « 

i 

— 

0.03366 

— 

0.02876 

log*' 

9.7065s 

9.70655 

log  T 

0.26324  n 

9.92082  n 

log  Jf 

9.96979  n 

9.62737  « 

X 

— 

0.93280 

— 

0.42400 

logy 

9.32449  » 

932449  « 

log/r 

958773 

924531 

yr 

+ 

0.38702 

+ 

0.17592 

K 

+ 

0.12540 

+ 

0.12540 

+  0.30132 
+  0.18579 

—  0.22984 
+  0.38252 

—  0.18234 
9.26903 

936143 « 

9.90760  n 
141^  2'  58" 
979841 

9.47062 
9.58265 
9.26088  n 


"5 


0.32177  « 

""'  29'   II" 

995554 
9.6271 1 
8.22185 

7.84896 
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Washington  Mean  Time,               January 

const,  log 

log  m 

sm{M—  N) 

27^ 

Immersion. 

gh       gm.7 
0.56500 

9-35333 
9.76969 

Emersion. 
IO*»   9™.7 
0.56500 
9,47062 
9.63498 

sin  <p 
0 

9.68802 
29°  10'  47" 

9.67060 

27"  55' 45' 

log-, 

1.46064 

1. 62 1 66 

COS  {M—N) 

9.90771  n 

9.95526 

1.36835  n 

1.57692 

-^,cos(iI/-iVr) 

+ 

m 

23353          — 

37750 

const,  log 

colog  n^ 

cos  ip 

943500 
2. 1 073 1 
9.94107 

9.43500 
2.15104 
9.94622 

148338 

1.53226 

[9.43500]  cos  ^ 

— 

30.436          + 

34^062 

/ 

— 

7-083          - 

3.688 

7 
Washington  Mean  Time  of  Phase, 

X 
Cincinnati  Mean  Time, 

d 

January  27 
January  27 

January  27 

h        m 

9     9.700 
9     2.617 
0  29.487 
8  33130 

h        m 
10      9.700 

10    6.012 

0    29.487 

9  36.525 

Angle  of  position: 

N 
0  ( +  i8o<>) 

• 
112  14.9 
29  10.8 

115  29.3 
27  55-8 

F                           83     4.1 
from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  image. 

323  25.0 

Prediction  of  Many  Occultations  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  seen  from  the  pidce  of  observa- 
tion. The  table  of  elements,  pages  422 — 455,  gives  H^  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

h^^  H—  X     (A  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition ^  =  x;  or,  using  the  values  of  f  and  jc, 

p  cos  f '  sin  h  ^=z  x'  r 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  t  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.  In  strictness,  t 
should  here  be  multiplied  by  the  factor  i  +  -^ ,  because  the  star  moves  a  little  more 

than  15®  in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 
too  small  to  be  important,  as  it  will  aHect  the  predicted  time  of  conjunction  by  less  than 
10  seconds.     The  equation  for  finding  t  is  therefore, 

p  cos  ^'  sin  (Ao  +  r)  ^  x'  T 

The  quantities  ho  and  a/  being  derived  immediately  from  the  data  of  the  Ephemeris,  the 
quantity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  ho  and  x'.    The  computation  of  r  is  effected  as  follows.     We  have 

sin  {ho  +  t)  =s  sin  ho  +  2  sin  J^  t  cos  {ho  +  j^r)  (i) 

The  value  of  r  in  arc  being  seldom  more  than  24®  we  may  put  r  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  cos  ^  sin  ho-i-  T  p  cos  ^  cos  {ho+  ^ir)  zs  x'  r 

from  which  we  find 

T  =  /)  cos  /  sin  ho 

x'  —  p  cos  sp'  cos  {ho  +  }iT)  '  ' 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

f  =s  /t>  cos  ^'  sin  h 

f'  =  [9.41916]  p  cos  f>'  cos  A  •    '  '^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  So  for  the 
value  of  ^  corresponding  to  hssho  and  I'l  for  the  value  of  f '  corresponding  to  h  ss  ho '^-  }4  r, 
we  shall  have 

'-F-~n  (4) 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  S'l  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r 
for  the  two  extremes  of  y,  namely,  x'  =  0.48  and  x'  s  0.60,  because  the  approximate  values 
of  r  can  then  be  interpolated  for  all  the  intermediate  values  of  x'.  For  the  first  approxima- 
tion may  be  taken — 

Ji  T  =  50™  sin  -  ho     (for  x'  =  0.48) 

J4  T  =  40™  sin  -  ho     (for  x'  =  0.60) 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  458 — 459.  It 
will  be  best  to  make  the  computation  for  every  30™  of  hoy  and  to  find  the  intermediate  values 
of  r  for  every  10™  by  interpolation.  Then  for  each  30™  of  ho  we  take  f'  from  a  table  with 
the  argument  ho+  j4  r,  and  log  ^  with  the  argument  ho,  and  thence  compute  t  by  (4).  If 
the  value  of  t  thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  f',  a 
new  value  may  be  used  to  correct  ^',  and  the  computation  may  be  repeated.  The  values 
corresponding  to  x'  =  0.51,  x'  =  0.54,  and  x'  =  0.57,  can  then  be  computed  with  the  single 
interpolation  of  approximate  values  of  t,  and  afterward  the  table  can  be  extended  by  inter- 
polation to  every  o.oi  of  x'  between  x'  =  0.48  and  x*  =  0.60.  It  will  be  best  to  compute  r 
in  the  first  place  to  every  o.ooi  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  defini- 
tive table.  The  table  thus  formed  will  be  called  Tad/e  /. 
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The  values  of  17  and  -rf  may  then  be  tabulated  for  every  degree  of  the  star's  declination, 
and  every  10™  of  h.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for 
negative  values  of  d,  since  by  putting 

ij,  =5:       p  sin  f'  cos  d 

Tj2  =  —  p  cos  ip*  sin  d  cos  h 

lyi  may  be  given  in  a  table  of  single-entry ;  and  taking  1^2  from  the  table  of  double-entry  for 
a  positive  d^  we  shall  have 

1?  =  lyi  ±  i?2 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  iy  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
taking  out  r^\  and  172  separately. 

This  table  for  iy  will  be  called  Table  II,  and  the  corresponding  one  for  ly'  with  the  same 
arguments  Table  III     The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  ^  and  H  —  1'=^  h^  take  out  the  value  of  r.  It  will  be 
suflficient  to  use  the  nearest  o.oi  of  x\  r  will  be  of  the  same  sign  as  ^o-  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  =  Ao-\-  r,  and  take  out  the  value  of  17. 
Form  the  quantities  j'  =  Y -\-  y  r,  and^  —  17.  If  the  latter  quantity  lies  between  the  limits 
:t  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
^  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  A  convenient  rule  to 
adopt  will  be — 

y  <  o-io>  limits  =  ±  0.29 

o.io  <y  <  0.15,  limits  =  ±  0.30 

0.15  <y  <;  0.20,  limits  =  ±  0.31 

0.20  <y  limits  =  ±  0.33 

Here,  only  the  absolute  value  of  y  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  J'  —  17  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  17'  from  the 
appropriate  tables  and  compute  v,  Q  and  A  from  the  equations 

V  sin  Q  =  y  —  7j' 
"f  cos  Q  =z  X*  —  ^' 

A  =  (j'  —  17)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

Ti  =  — -^^-^^sin  C  cosi'sr — ^—     (/^<i8o**) 

V  0.2723     ^     ^  ' 

__  0.2723  sin  P 
*"■  V 

We  shall  then  have — 

Local  mean  time  of  immersion,   T'— ^  +  ''■  +  ^1  —  '^t 
Local  mean  time  of  emersion,      T  —  ^^H-^-l-Ti-f-r, 

Position-angle  from  north  toward  east  at -immersion,  180^  --  Q  —  F 
Position-angle  from  north  toward  east  at  emersion,     180**  —  Q'\-  P 
In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the 
list  of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.     The  con- 
ditions of  possible  visibility  are  : — 

I.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  ff -^  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  fmmersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T—  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  A  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occullations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether 
H —  X  or  T—  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Plane  is  and  Satellites,  pages  460 — 493. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  Venus,  pages  460 — 461. — The  angle  0,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90**  greater 
than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars,  page  462. — This  page  gives  the  Washington  mean  time  of 
the  greatest  eastern  and  western  elongations,  the  position  angles  and  the  distance  of  the 
satellites  from  the  centre  of  the  planet,  for  elongations  visible  at  Washington  and  the 
apparent  disk  of  the  planet  for  every  thirtieth  day  throughout  the  year. 

Satellites  of  Jupiter,  pages  463 — 487. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page  ;  the  diagram  is  on  page  463. 

Phenomena,  pages  494 — 495. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  o**,  90^,  or  180**. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1^81,  and  is  intended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
i»«  22™.o.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  302—313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1899. 

In  the  formulae  and  numbers  relating  to  the  fixed  stars,  pages  280—292,  the  adopted 
constants  of  precession  and  aberration  are  those  of  Struve,  and  the  nutation  is  that  of 
Peters,  namely: 

Precession  =  so".24ii  -+-  o". 0002268  / 
Nutation      =     9".223i  +  o".ooooo9    / 
Aberration  =s  2o".445i 
in  which  /  is  the  number  of  years  after  1800.     These  quantities  have  been  used  in  all 
computations  relating  to  the  fixed  stars. 

The  obliquity  and  nutation  given  on  page  278  are  derived  from  Hansen's  Tables  du  Soldi. 
These  numbers  have  been  used  in  all  the  ephemerides  of  the  sun,  moon  and  planets. 

Hansen's  obliquity  of  the  ecliptic  is  o".27  greater  than  that  of  Peters  given  in  the 
issues  of  this  Ephemeris  before  1882. 

A  comparison  of  Hansen's  mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at 
diHerent  epochs  is  given  in  the  following  table  : — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.-L. 

1750 
1800 
1850 
1900 

23        28        18.19 
23        27       54-80 
23        27       31.42 
23       27           8.02 

•• 

17-44 
54.22 

30.99 
7-76 

m 
19.42 
55-63 
31-83 

8.03 

+  0.75 
+  0.58 
+  0.43 
+  0.26 

—  1.23 

—  0.83 

—  0.41 

—  O.OI 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tables  of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental 
standard  in  the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II, 
with  the  following  exceptions :  The  right  ascensions  of  the  48  circumpolar  stars  north  of 
60°  north  declination  are  from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second 
edition.  United  States  Coast  Survey  Oflfice,  1866.  Of  the  twelve  stars  south  of  50**  south 
declination,  the  positions  of  ^  Hydri,  a  Trianguli  Australis,  and  <r  Octantis,  have  been 
corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining  nine  are,  as  before, 
from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right 
ascensions  are  given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue 
of  logS  Standard  Clock  and  Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers 
Prepared  for  the  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington,  1881; 
and  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of  1878.  A  few  have 
been  derived  from  recent  catalogues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern 
Boundary  Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of 
all  the  other  stars  have  been  reduced  to  the  same  standard,  except  those  of  the  additional 
ones  above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and 
partly  from  places  in  recent  catalogues.  To  the  apparent  places  of  Sirius  and  Procyon 
have  been  applied  the  periodic  corrections  resulting  from  Auwers's  investigations. 
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The  values  of  these  corrections  are  : — 

Year  Sirica.  Procyon. 

s  "  9  " 

1899.0         J  a  =  -|- 0.022  J^=+I.40  J  a  =  + 0.060  J  d  =s  — 0.55 

1900.0         J  a  =  -|-  0.002  J^=-|-i.35  Ja=-|-  0.054  J  ^  =  —  0.68 

The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soleily 
Copenhagen,  1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to 
adding  o".i9  to  the  true  longitudes,  but  it  does  not  affect  the  right  ascensions  and  declina- 
tions. The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae  : — 

y  =  i?  sin  ^  cos  10  —  19.3  R  p 
Z  =z  R  sin  X  sin  u>  +  44.5  R  fi 

The  reductions  to  mean  equinox,  1899.0,  are  computed  by  the  formulae, 

J  X'  =z+  y  sec  ctf  J  A  sin  i" 

J  y  =z—XcoswAXsini"  +  Z  Jw  sin  i"  —    9.4  r  ^  sin  {X  +  186**) 

J  Z'  =  —  A'sin  ctf  J  ;i  sin  i"  —  YJ  w  sin  i"  +  21.7  t  R  sin  \x  +  186*') 

Where — 

X  and  p  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of 
the  date ; 
my  the  obliquity  of  the  ecliptic  ; 
A  X,  the  reduction  of  longitude  for  precession  and  nutation  from  January  o; 
J  Of,  the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,  the  fraction  of  the  year  since  January  o. 

The  numerical  coeflficients  are  in  units  of  the  seventh  place  of  decimals.  The  correction 
for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astronomical JournalyVol,  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8".848.  The 
adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  computa- 
tions pertaining  to  eclipses,  Bessel's  semidiameter,  15'  59^.788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's 
Tables  de  la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with 
Newcomb's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table 
being  substituted  for  Table  XXXIV. 

.    The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 
formula, 

5  =  0.272274  Tz  4-  2".5 

The  constant  2".s  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury, 
Washington,  1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the 
Additions  to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington, 
1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  ^/Lindenau's 
Elements  of  Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have 

♦  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  IVaskington,  iSd^,  Appendix  II. 
f  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  187s*  Appendix  II. 
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also  been  discussed  and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are 
likewise  adopted.  The  perturbations  produced  by  Jupiter  have  been  numerically  increased 
by  ^  of  their  value.  The  following  are  the  corresponding  corrected  elements  and  annual 
variations  for  Washington,  1855.0: — 

o        *  It  m 

L  =  320  13  33.87  +  689101.1527    / 

^  =333  23  17.84  +  65.9990    / 

ft=    48  25  55.29  +  27.6997    / 

I    =      I  51     2.20  —  0.02 141  / 

e  =        i9238".75  +  0.18549/ 
n  =      68905o".8927 
a  =  1.5236915 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed  by  Mr. 
George  W.  Hill. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables* 
published  by  the  Smithsonian  Institution. 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:— 


Semidiameter. 


Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial)    20.00 

Saturn  (equatorial)      9.38 


3.34 

8.546  ±  0.086 
2.842  it  0.057 
18.78  ±0.067 
8.77  ±0.039 
1.68  ±0.3 
1.28 


Log  Dist 

n 
0.00 
0.00 
0.25 
0.70 

0-95 
1.30 
1.48 
0.70 
0.95 


Authority. 


Le  Verrier,  Theory  of  Mercury. 

Peirce,  from  the  Washington  Ob- 
servations of  1845  and  18469 
made  with  the  Mural  Circle. 


The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  in 
accordance  with  Bessel's  method,  using  the  special  forms  in  Chauvenet's  Spherical  and 
Practical  Astronomy,     The  constants  adopted  for  the  eclipses  are: — 


Sun's  mean  equatorial  horizontal  parallax  .  .  .  .  . 
Semidiameter  of  the  sun  at  distance  unity,  Bessel  .  . 
Ratio  of  radius  of  moon  to  radius  of  earth,  Burckhardt 


8.800 
959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables y  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manu- 
script tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed 
from  the  data  of  Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 
The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 
of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 
Ephemeris. 
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The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke's  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

log  €  =  8.91525031 
^'  —  S^  =  —  11'  4o".43  sin  2  ^  +  i^.ig  sin  4  f 
log  p  =  9.9992645  +  0.0007374  cos  2  f»  —  0.0000019  cos  4  f 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for— 

(i)  An  altitude  of  Polaris  equal  to  45°. 

(2)  A  declination  of  Polaris  equal  to  +  88®  46'.!. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  Sun  was  computed  by  Mrs.  E.  B.  Davis;  the  Moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension 
and  declination  in  the  office  of  the  British  Nautical  Almanac,  by  an  arrangement  for 
exchange  of  work  with  that  office;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  Bradford;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's  satellites, 
by  Professor  H.  D.  Todd;  the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Mr.  C.  Keith. 
The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Hedrick,  Miss 
E.  A.  Hedrick,  and  Mr.  W.  Auhagen;  the  general  constants  for  their  reduction,  by  Mr. 
Buchanan;  the  occultations,  by  Mr.  Auhagen;  and  the  eclipses  were  computed  and  the 
charts  projected  by  Mr.  Buchanan. 
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CORRECTION  REQUIRED.  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION.  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 

DIFFERENCE  OF  THE  PROPORTIONAL  LOGARITHMS  IN  THE  EPHEMERIS. 
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2   0.084 

a  9-9x4 

2  X9.744 

a  29.573 

X3 

0.035 

14 

I  20.930 

1  30.760 

I  40.589 

X  50.419 

2   0.248 

a  X0.078 

2  X9.907 

a  89737 

X4 

0.038 

15 

I  21.094 

I  30.923 

X  40.753 

X  50.583 

2   0.412 

2  10.242 

2  20.071 

2  29.901 

X5 

0.041 

i6 

I  21.258 

X  31.087 

I  40.917 

X  50.746 

2   0.576 

a  10.405 

2  20.235 

a  30.065 

x6 

0.044 

17 

I  21.422 

I  3I.25X 

X  41.081 

X  50.910 

2   0.740 

2  10.569 

2  20.399 

2  30.228 

X7 

0.046 

i8 

1  21.585 

1 31.415 

X  41.244 

X  5X.074 

2   0.904 

a  10.733 

2  20.563 

2  30.392 

x8 

0.049 

19 

I  21.749 

1 31.579 

X  4X.408 

X  51.238 

2   1.067 

a  10.897 

2  20.727 

2  30.556 

X9 

0.052 

20 

I  21.913 

.1  31  743 

X  4x572 

X  51.402 

a  X.231 

a  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

I  22.077 

X  31906 

X  41.736 

I  51 565 

a  X.395 

2  XX.225 

a  21.054 

2  30.884 

21 

0.057 

22 

I  22.241 

X  32.070 

X  41.900 

X  5x729 

a  1.559 

2  11.388 

a  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

X  42.064 

X  51 893 

a  1.723 

2  11.552 

a  21.382 

2  31.211 

23 

0.063 

«4 

I  22.568 

I  32.398 

X  42.227 

X  52.057 

a  X.887 

2  11.716 

2  21.546 

2  3x375 

24 

0.066 

25 

I  22.732 

X  32.562 

X  42.391 

X  52.221 

a  2.050 

2  11.880 

2  21.709 

a  31.539 

25 

0.068 

26 

I  22.896 

I  32.726 

X  42.555 

X  52.385 

2  2.214 

a  12.044 

2  21.873 

a  31.703 

26 

0.071 

27 

X  23.060 

I  32.889 

X  42.719 

X  52.548 

2  2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

I  23.224 

X  33  053 

1 42.883 

1 52.712 

a  2,542 

2  12.371 

a  a2.2ox 

2  32.031 

28 

0.076 

29 

I  23.387 

X  33217 

X  43  047 

1 52.876 

2  2.706 

2  X2.535 

2  22.365 

a  32.194 

29 

0.079 

30 

I  23.551 

I  33381 

I  43.210 

X  53  040 

2  2.869 

2  12.699 

2  22.529 

2  32.35S 

30 

0.082 

31 

I  23.715 

t   33.545 

X  43  374 

X  53  204 

2  3033 

a  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

1  33708 

X  43  538 

X  53.368 

2  3.197 

a  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24.043 

I  33872 

X  43  702 

X  53  531 

2  3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

X  24.207 

I  34  036 

X  43.866 

X  53  695 

2  3525 

2  X3.354 

a  23.184 

2  33.013 

34 

0.093 

35 

X  24.370 

I  34  200 

X  44.029 

I  53.859 

2  3689 

2  13.518 

a  a3.348 

2  33177 

35 

0.096 

36 

I  24.534 

I  34  364 

X  44x93 

X  54  023 

2  3.852 

2  13.682 

a  23.512 

2  33  34X 

36 

0.098 

37 

1 24.698 

I  34528 

X  44  357 

I  54.187 

2  4.016 

a  13.846 

2  23.675 

2  33- 505 

37 

O.IOI 

38 

I  24.862 

I  34.691 

X  44.521 

X  54.351 

2  4.180 

2  14.010 

a  23.839 

2  33.669 

38 

0.X04 

39 

I  25.026 

I  34855 

X  44  685 

X  54  5x4 

2  4-344 

a  X4.173 

a  24.003 

2  33833 

39 

0.106 

40 

I  25.190 

I  35  019 

I  44.849 

X  54.678 

2  4508 

a  14337 

2  24.X67 

2  33.996 

40 

0.X09 

41 

1 25.353 

I  35  183 

I  45.012 

X  54.842 

2  4.672 

2  14.501 

a  24.331 

2  34.160 

41 

O.XI2 

42 

I  25.517 

I  35.347 

I  45.176 

X  55.006 

2  4.835 

2  X4.665 

a  24.495 

2  34324 

42 

0.115 

43 

I  25.681 

I  355" 

X  45  340 

X  55170 

2  4999 

2  X4.829 

2  24.658 

a  34.488 

43 

0.1x7' 

44 

1 25.845 

I  35.674 

X  45504 

X  55  333 

a  5.163 

a  14.993 

2  24.822 

a  34  652 

44 

0.120 

45 

X  26.009 

I  35.838 

X  45.668 

X  55  497 

a  5327 

2  X5.156 

a  24.986 

2  34  816 

45 

0.123 

46 

X  26.172 

X  36.002 

I  45.832 

I  55.66X 

2  5.491 

2  15.320 

2  25.150 

2  34-979 

46 

0.126 

47 

X  26.336 

X  36.166 

X  45  995 

X  55.825 

2  5655 

a  15484 

a  25.314 

2  35.143 

47 

0.128 

48 

X  26.500 

I  36.330 

X  46x59 

X  55  989 

2  5.818 

2  15.648 

2  25.477 

a  35.307 

48 

O.13I 

49 

X  26.664 

I  36.493 

X  46.323 

X  56.153 

a  5.982 

2  15.812 

a  25.641 

a  35.47X 

49 

0.134 

50 

X  26.828 

I  36.657 

X  46.487 

I  56.3x6 

2  6.146 

2  15.976 

2  25.805 

a  35635 

50 

0.137 

51 

X  26.992 

I  36.821 

X  46.651 

I  56.480 

a  6.310 

2  16.139 

a  25.969 

a  35-798 

51 

0.139 

52 

1 27.155 

I  36.985 

X  46.815 

X  56.644 

2  6.474 

2  16.303 

2  26.133 

a  35  962 

52 

0,142 

53 

X  27.319 

I  37.149 

X  46.978 

I  56.808 

2  6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1 27  483 

X  37.313 

I  47.142 

X  56.972 

2  6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1 27.647 

I  37  476 

X  47.306 

I  57  136 

2  6.965 

2  16.795 

2  26.624 

a  36.454 

55 

0.150 

56 

1  27.811 

X  37.640 

X  47470 

X  57.299 

2  7.129 

2  X6.959 

2  26.788 

2  36.618 

56 

0.153 

57 

1 27.975 

X  37804 

X  47634 

X  57.463 

2  7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

X  28.138 

I  37968 

X  47  797 

X  57.627 

2  7457 

2  17.286 

a  27.116 

a  36.945 

58 

0.158 

59 

X  28.302 

X  38.132 

X  47.961 

X  57  79X 

2  7.620 

2  17.450 

2  27.280 

a  37.109 

59 

o.x6i 

Side- 

8»^ 

Q"- 

10^ 

j^h. 

12^ 

13"^ 

14'^ 

15'- 

For 
Seconds. 
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TABLE  IL—SIDBREAL  INTO  MEAN  BOLAB  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 


16" 


If 


iS'" 


19" 


20" 


21' 


22" 


23 


For 
Seconds. 


m 
O 

Z 
2 

3 
4 

5 
6 

7 
8 

9 

xo 

II 
12 
13 
14 

15 
16 

17 
18 

19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 

49 

50 
51 

52 
53 
54 

55 
56 
57 
58 
59 


Side- 
real. 


2  37.273 

2  37-437 

2  37.601 

2  37764 

2  37.928 

2  38.092 

2  38.256 

2  38.420 

2  38.584 

2  38.747 

2  38.911 

2  39.075 

2  39.239 

2  39403 

2  39-566 

2  39730 

2  39894 

2  40.058 

2  40.222 

2  40.386 

2 
2 
2 
2 
2 


40.549 

40.713 
40.877 
41.041 
41.205 

41369 
41.532 
41.696 
41.860 
42.024 

42.188 
42352 
42515 
42.679 

42.843 
43007 
43.171 
43.334 
43498 
43.662 

2  43.826 
2  43.990 
2  44154 
2  44317 
2  44.481 

2  44645 
2  44.809 

2  44-973 
2  45137 
2  45300 

2  45.464 
2  45.628 

2  45  792 

2  45.956 
2  46.120 

2  46.283 

2  46.447 
2  46.611 

2  46.775 
2  46.939 


2  47.102 
2  47.266 
2  47-430 
2  47.594 
2  47758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 

2  48.905 

2  49.068 

2  49.232 

2  49.396 

2  49.560 

2  49.724 

2  49.888 

2  50.051 

2  50.215 

2 
2 
2 
2 
2 


50.379 
50.543 
50.707 
50.870 
51034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51  853 

2  52.017 
2  52.181 

2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 

2  53  328 

2  53.492 

2 
2 
2 
2 

2 


53.656 
53.819 
53.983 
54.147 

54-3" 

2  54-475 
2  54  638 
2  54.802 
2  54966 
2  55.130 

2 
2 
2 
2 
2 


16^ 


55.294 
55.458 
55.621 

55785 
55949 

2  56  113 

2  56.277 

2  56.441 

2  56.604 

2  56.768 


17' 


m  8 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2   57.587 

2  57751 
2  57.915 
2   58.079 

2  58.243 
2   58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59  389 

2  59.553 
2  59.717 

2  59.881 

3  0.045 

3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  4.304 

3  4468 

3  4.632 

3  4.796 

3  4.960 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1. 192 
1.355 
1.519 
1.683 

1.847 
2.01 1 

2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 


5.123 
5.287 
5-451 
5.615 
5779 

5942 
6.106 
6.270 
6.434 
6.598 


1» 


h. 


8 
6.762 
6.925 
7.089 
7.253 
7.417 
7.581 

7-745 
7.908 
8.072 
8.236 


m 
3 
3 
3 
3 
3 

3 

3 

3 

3 

3 

3     8.400 

3     8.564 

3     8.728 

3     8.891 

3    9055 

3  9219 

3  9383 

3  9.547 

3  9710 

3  9.874 


10.038 
10.202 
10.366 
10.530 
10.693 

10.857 
11.021 
IZ.185 
11.349 
11.513 

11.676 
11.840 
12.004 
12.168 
12.332 

12.496 
T2.659 
12.823 
12.987 
13.151 

13.315 
13.478 
13.642 
13.806 
13.970 

14.134 
14.298 

14.461 
14.625 
14.789 

14.953 
15.117 
15.281 

15.444 
15.608 

15-772 
15-936 
16.100 
16.264 
16.427 


19" 


3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17246 

3  17.410 
3  17.574 
3  17738 
3  17.902 
3  18.066 

3  18.229 

3  18.393 

3  18.557 

3  18.721 

3  18.885 

3 
3 
3 
3 

3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 

3 

3 

3 

3  22.325 

3  22.489 

3  22.653 

3  22.817 

3  22.980 

3  23.144 
3  23  308 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24  619 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


19.049 
19.212 
19.376 
19-540 
19.704 

19.868 
20.032 
20.195 

20.359 
20.523 

20.687 
20.851 
21.014 
21.178 
21.342 

21.506 
21.670 

21.834 
21.997 
22.161 


24.782 
24-946 
25.110 

25.274 
25.438 

25.602 

25.765 
25.929 
26.093 
26.257 


26.421 
26.585 
26.748 
26.912 
27.076 

27.240 

27.404 
27.568 

27.731 
27.895 


3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 


29.697 
29.861 
30.025 
30.189 
30.353 
30.516 
30.680 
30.844 
31.008 
31.172 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  31.336 

3  31.499 

3  31.663 

3  31.827 

3  31.991 

3  32.155 

3  32.318 

3  32.482 

3  32.646 

3  32.810 

3  32.974 

3  33138 

3  33  301 

3  33.465 

3  33629 


20^^ 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  35.431 

3  35.595 

3  35.759 

3  35  923 

3  36.086 


33.793 
33-957 
34.121 
34284 
34-448 
34-612 
34.776 
34.940 
35.104 
35.267 


3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 


37.069 
37-233 
37.397 
37.561 
37.725 

37.889 
38.052 
38.216 
38.380 
38.544 
38.708 
38.871 
39035 
39.199 
39.363 


3  39  527 
3  39.691 
3  39854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41  165 
3  41.329 
3  41.493 
3  41-657 
3  41.820 


41.984 
42.148 
42.312 
42.476 
42.639 

42.803 
42.967 
43.131 
43.295 
43-459 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  43.622 
3  43786 
3  43.950 
3  44.114 
3  44.278 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


44.442 
44.605 
44.769 
44.933 
45097 
45.261 

45.425 
45.588 

45.752 
45,916 


46.080 
46.244 
46.407 
46.571 
46735 

46.899 
47.063 
47.227 
47.390 
47.554 
3  47.718 
3  47  882 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49  029 
3  49-193 

3  49.356 
3  49520 
3  49  684 
3  49.848 
3  50.012 


50.175 

50.339 
50.503 
50.667 
50.831 


3  50.995 
3  51.158 
3  51  322 
3  51486 
3  51.650 

3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 


21^ 


22 


h. 


52.633 
52.797 
52-961 
53.124 

53.288 

53452 
53.616 
53.780 
53943 
54.107 

54.271 
54.435 
54.599 
54.763 
54.926 

55.090 
55.254 
55.418 
55.582. 
55.746 


23' 


0.000 
0.003 
0.005 
0.008 

O.OII 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 

O.IOX 

a  104 
0.106 

0.109 
0.1 12 
0.115 
0.1 17 

0.I20 
O.X23 

0.Z26 
0.X28 
0.1 31 

0.134 
0.137 
0.139 

0.142 

0.145 
0.147 

0.150 

0.153 

0.156 
0.158 

o.i6z 


Far 
Seconds. 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

MeaB 
Solar. 

o"- 

l"- 

2^ 

3^ 

4*^ 

s"- 

5h. 

7"- 

For           1 
Seconds. 

m 

m      s 

m      8 

m     8 

m      8 

m      8 

m      8 

m      8 

m      8 

8 

8 

o 

0     0.000 

0     9.856 

0  19713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

I     8.995 

0 

0.000 

X 

0     0. 164 

0  10.021 

0  .19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

I     9.160 

I 

0.003 

2 

0     0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

I     9.324 

2 

0.005 

3 

0     0.493 

0  10.349 

0  20.206 

0  30.062 

0  39919 

0  49.775 

0  59.632 

I     9.488 

3 

0.008 

4 

0     0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

X    9.652 

4 

0.01  X 

5 

0     0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

X    9.817 

5 

0.014 

6 

0     0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

X     0.124 

X    9.981 

6 

0.016 

7 

0     1. 150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

X    0.289 

X  10.145 

7 

0.019 

8 

0     I.314 

0  II. 171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

I   0.453 

I  10.310 

8 

0.022 

9 

0     1.478 

0  11.335 

0  2X.191 

0  31.048 

0  40.904 

0  50.761 

I    0.617 

I  10.474 

9 

0.025 

xo 

0    1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

X    0.782 

I  10.638 

10 

0.027   ' 

XI 

0    1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

X    0.946 

X  10.802 

IX 

0.030   1 

12 

0   I.97I 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

X      I.XIO. 

I  X0.967 

12 

0.033 

13 

0    2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

I   X.274 

X  XI.131 

X3 

0.036 

M 

0    2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

I     1-439 

X  XX.295 

14 

0.038 

IS 

0    2.464 

0  12.32X 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

X     1.603 

X  11.459 

X5 

0.041 

i6 

0    2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

I     1.767 

X  11.624 

16 

0.044 

I? 

0  2.793 

0  12.649 

0  22.506, 

0  32.362 

0  42.219 

0  52.075 

I     X.932 

X  11.788 

17 

0.047 

x8 

0  2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

X    2.096 

X  11.952 

x8 

0.049 

19 

0    3.I2I 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

z    2.260 

I  X2.II7 

X9 

0.052 

20 

0   3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

X    2.424 

X  12.281 

20 

0.055 

21 

0  3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

I  2.589 

X  12.445 

21 

0.057 

22 

0   3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

I   2.753 

X  12.609 

22 

0.060 

23 

0  3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

X    2.917 

X  X2.774 

23 

0.063 

24 

0     3943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53  225 

X    3.081 

X  12.938 

24 

0.066 

25 

0    4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53  389 

I   3.246 

X  13. 102 

25 

0.068 

26 

0    4.271 

0  14.128 

0  23.984 

0  33.841 

0  43-697 

0  53  554 

X     3.410 

I  13.266 

26 

0.071 

27 

0    4.435 

0  14.292 

0  24.r48 

0  34.005 

0  43.861 

0  53  718 

t  3.574 

X  13.431 

27 

0.074 

28 

0    4.600 

0  14.456 

0  24.3x3 

0  34  169 

0  44.026 

0  53.882 

X    3.739 

I  13.595 

28 

0.077 

29 

0    4.764 

0  X4.620 

0  24.477 

0  34.333 

0  44.X90 

0  54.046 

I   3.903 

X  X3.759 

29 

0.079 

30 

0    4.928 

0   X4.785 

0  24.641 

0  34.498 

0  44.354 

0  54  211 

X    4.067 

X  13.924 

30 

0.082 

31 

0     5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

I  4.231 

X  14.088 

31 

0.085 

32 

0    5.257 

0   X5.XI3 

0  24.970 

0  34.826 

0  44.683 

0  54  539 

I   4.396 

X  14.252 

32 

0.088 

33 

0     5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

X    4.560 

I  X4.4I6 

33 

0.090 

34 

0    5585 

0   15-442 

0  25.298 

0  35.155 

0  45.01X 

0  54.868 

X    4.724 

X  14.581 

34 

0.093 

35 

0    5.750 

0  15.606 

0  25.463 

0  35  319 

0  45  176 

0  55  032 

X     4.888 

X  X4.745 

35 

0.096 

36 

0     5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55  196 

X    5.053 

I  14.909 

36 

0.099 

^l 

0    6.078 

0  X5.935 

0  25.791 

0  35.648 

0  45.504 

0  55  361 

I   5.217 

X  15.073 

37 

O.IOI 

38 

0    6.242 

0  16.099 

0  25.955 

0  35-8x2 

0  45-668 

0  55.525 

I  5.381 

I  15.238 

38 

0.104 

39 

0    6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

I  5-546 

I  15.402 

39 

0.107 

40 

0    6.571 

0  16427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

I   5.710 

X  15.566 

40 

O.I  10 

41 

0    6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

X    5874 

X  15.731 

41 

O.II2 

42 

0    6.900 

0   16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

I    6.038 

I  15.895 

42 

O.II5 

43 

0    7.064 

0   16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

I   6.203 

X  16.059 

43 

0.118 

44 

0    7.228 

0   17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

X    6.367 

I  16.223 

44 

0.120 

45 

0    7-392 

0   17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

I   6.531 

I  16.388 

45 

0.123 

46 

0    7-557 

0   17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

X    6.695 

I  16.552 

46 

0.126 

47 

0    7.721 

0   17-577 

0  27.434 

0  37.290 

0  47.147 

0  57  003 

X    6.860 

I  16.716 

47 

0.129 

48 

0    7.885 

0   17.742 

0  27.598 

0  37  455 

0  47  3" 

0  57.168 

I  7.024 

I  16.881 

48 

O.I3I 

49 

0    8.049 

0   17.906 

0  27.762 

0  37-619 

0  47.475 

0  57.332 

X    7.188 

X  17.045 

49 

0.134 

50 

0    8.214 

0   18.070 

0  27.927 

0  37  783 

0  47.640 

0  57-496 

X    7353 

X  17.209 

50 

0.137 

51 

0    8.378 

0    18.234 

0  28.091 

0  37  947 

0  47.804 

0  57.660 

I    75^7 

I  17.373 

51 

0.140 

52 

0    8.542 

0   18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

X     7.68X 

X  X7.538 

52 

0.142 

53 

0    8.707 

0   18.563 

0  28.420 

0  38.276 

0  48.132 

0  57-989 

X    7-845 

X  17.702 

53 

0.145 

54 

0    8.871 

0   18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

X    8.010 

I  17.866 

54 

O.X48 

55 

0    9.035 

0   18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

I  8.174 

I  18.030 

55 

O.I5X 

56 

0    9.199 

0   19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

I  8.338 

I  18.195 

56 

0.153 

57 

0    9364 

0   19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

I    8.502 

I  18.359 

57 

0.156 

58 

0    9.528 

0   19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

I    8.667 

I  18.523 

58 

0.159 

59 

0    9.692 

0   19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

I    8.831 

I  18.688 

59 

O.X62 

Mean 
Solar. 

o"- 

jh. 

2"- 

s"- 

4"- 

i"- 

6"- 

7"- 

For            11 
Seconda.       il 

EPH  99 
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1 

Mean 
Solar. 

gb. 

9- 

lo"- 

l& 

12^- 

IS"- 

i^^ 

XS^- 

For 
Seconds. 

m 

m   8 

m   8 

m   s 

m  8 

m 

8 

m   8 

m  8 

m     8 

s 

8 

O 

I  18.852 

I  28.708 

I  38.565 

X  48.421 

58.278 

2  8.134 

2  X7.991 

2  27.847 

0 

0.000 

z 

I  19.016 

X  28.873 

I  38.729 

1 48.585 

58.442 

2   8.298 

2  X8.155 

2  28.011 

X 

0.003   i 

2 

I  19.180 

X  29.037 

I  38.893 

I  48.750 

58.606 

2   8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

I  19  345 

X  29.201 

I  39.058 

I  48.914 

58.771 

2   8.627 

2  X8.483 

2  28.340 

3 

0.008 

4 

I  19.509 

X  29.365 

X  39.222 

X  49.078 

58935 

2   8.79X 

2  X8.648 

2  28.504 

4 

O.OXI 

5 

I  19.673 

X  29.530 

X  39  386 

I  49  243 

59.099 

2   8.956 

2  X8.8X2 

2  28.668 

5 

0.014 

6 

I  19-837 

X  29.694 

I  39  550 

I  49407 

59.263 

2   9.120 

2  18.976 

2  28.833 

6 

0.016  1 

7 

I  20.002 

X  29.858 

.  I  39-715 

I  49-571 

59.428 

2   9.284 

2  X9.I4X 

2  28.997 

7 

0.019  ' 

8 

I  20.166 

X  30.022 

X  39.879 

I  49.735 

59-592 

2   9.448 

2  X9.305 

2  29.161 

8 

0.022 

9 

I  20.330 

X  30.187 

X  40.043 

I  49900 

59-756 

2   9.613 

2  19.469 

2  29.326 

9 

0.025 

lO 

I  20.495 

I  30351 

X  40.207 

I  50.064 

I 

59.920 

2  9-777 

2  X9.633 

2  29.490 

xo 

0.027 

II 

I  20.659 

I  30.515 

X  40.372 

I  50.228 

2 

0.085 

2  9.941 

2  19.798 

2  29.654 

XX 

0.030 

12 

I  20.823 

X  30.68Q 

X  40.536 

I  50.393 

2 

0.249 

2  X0.105 

2  19.962 

2  29.818 

X2 

0033 

13 

I  20.987 

X  30.844 

X  40.700 

I  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

I  21.152 

I  31.008 

X  40.865 

X  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  3O.X47 

14 

0.038  , 

15 

I  21.316 

X  31x72 

I  41.029 

I  50.885 

2 

0.742 

2  X0.598 

2  20.455 

2  30.311 

15 

0.041 

i6 

I  21.480 

I  31337 

I  41.193 

X  51.050 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

x6 

0.044 

I? 

I  21.644 

X  31.501 

I  41.357 

X  51.214 

2 

1.070 

2  X0.927 

2  20.783 

2  30.640 

17 

0.047 

i8 

1  21.809 

X  31.665 

I  41.522 

1  51-378 

2 

1-235 

2  11.091 

2  20.948 

2  30.804 

x8 

0.049 

19 

I  21.973 

X  31,829 

X  41.686 

X  51.542 

2 

1.399 

2  XX.255 

2  2X.XX2 

2  30.968 

19 

0,052 

20 

I  22.137 

1 31.994 

X  41.850 

I  5X.707 

2 

1.563 

2  X  1.420 

2  2X.276 

2  3X.X33 

20 

0.055 

21 

X  22.302 

X  32.158 

I  42.0x5 

X  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

z  22.466 

I  32.322 

X  42.179 

X  52.035 

2 

1.892 

2  XX.748 

2  21.605 

2  3X.46X 

22 

0.060 

23 

I  22.630 

I  32.487 

1  42.343 

X  52.200 

2 

2.056 

2  XX.912 

2  21.769 

2  3X.625 

23 

0.063 

24 

I  22.794 

X  32.65X 

X  42.507 

X  52.364 

2 

2.220 

2  X2.077 

a  2x933 

2  3X.79O 

24 

.0.066 

25 

I  22.959 

X  32.815 

X  42.672 

X  52.528 

2 

2.385 

2  X2.24X 

2  22.098 

2  31.954 

25 

0.068 

26 

I  23.123 

I  32.979 

X  42.836 

I  52  692 

2 

2.549 

2  12.405 

2  22.262 

2  32.XX8 

26 

0.071 

27 

X  23.287 

1  33-144 

X  43.000 

1 52.857 

2 

2.713 

2  X2.570' 

2  22.426 

2  32.283 

27 

0.074 

28 

I  23.451 

X  33.308 

X  43.164 

X  53.02X 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

I  23.616 

I  33  472 

I  43.329 

I  53.185 

2 

3042 

2  X2.898 

2  22.755 

2  32.61  X 

29 

0.079 

30 

I  23.780 

I  33  637 

I  43-493 

I  53  349 

2 

3.206 

2  13.062 

2  22.9x9 

2  32.775 

30 

0.082 

31 

I  23.944 

X  33.80X 

I  43.657 

I  53.514 

2 

3-370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

32 

I  24.109 

I  33.965 

X  43-822 

I  53.678 

2 

3-534 

2  X3.391 

2  23.247 

2  33.104 

32 

0.088 

33 

I  24.273 

X  34.129 

X  43.986 

I  53.842 

2 

3699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1 24.437 

1  34.294 

I  44.150 

X  54.007 

2 

3-863 

2  13.720 

2  23.576 

2  33432 

34 

0.093 

35 

I  24.601 

I  34458 

I  44-314 

X  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

36 

I  24.766 

X  34.622 

X  44.479 

I  54  335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

X  24.930 

I  34.786 

X  44.643 

X  54.499 

2 

4-356 

2  14.212 

2  24.069 

2  33.925 

37 

O.I  ox 

38 

I  25.094 

I  34-951 

X  44807 

X  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34  090 

38 

0.104 

39 

X  25.259 

I  35-115 

I  44-971 

X  54.828 

2 

4.684 

2  X4.541 

2  24.397 

2  34  254 

39 

axo7 

40 

1 25.423 

I  35279 

I  45.136 

X  54  992 

2 

4.849 

2  14.705 

2  24.562 

2  34  418 

40 

O.XIO 

41 

1 25.587 

I  35.444 

X  45.300 

X  55-156 

2 

5013 

2  X4.869 

2  24.726 

2  34.582 

41 

0.X12 

42 

1 25.75X 

X  35-608 

X  45.464 

I  55-321 

2 

5.177 

2  15034 

2  24.890 

2  34-747 

42 

0.1 15 

43 

I  25.916 

X  35.772 

I  45.629 

I  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34911 

43 

0.X18 

44 

X  26.080 

I  35.936 

I  45.793 

X  55  649 

2 

5.506 

2  15.362 

2  25.219 

2  35075 

44 

0.120 

45 

I  26.244 

X  36.101 

I  45.957 

I  558x4 

2 

5.670 

2  X5.527 

2  25.383 

2  35-239 

45 

0.X23 

46 

X  26.408 

X  36.265 

X  46.121 

I  55.978 

2 

5834 

2  15.691 

2  25.547 

2  35404 

46 

0.X26 

47 

I  26.573 

X  36.429 

X  46.286 

X  56.142 

2 

5999 

2  15855 

2  25.712 

2  35568 

^l 

0.129 

48 

I  26.737 

I  36.593 

X  46.450 

X  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35  732 

48 

0.131 

49 

X  26.901 

1 36.758 

1 46.614 

X  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35897 

49 

0.134 

50 

X  27.066 

X  36.922 

X  46.778 

X  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0x37 

51 

X  27.230 

X  37086 

I  46.943 

X  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36.225 

51 

0.X40 

52 

I  27.394 

I  37.251 

I  47.107 

I  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.X42 

53 

1 27.558 

I  37.415 

X  47.271 

X  57.128 

2 

6.984 

2  16.84X 

2  26.697 

2  36.554 

53 

0.145 

54 

1 27.723 

1 37.579 

1 47.436 

X  57.292 

2 

7.149 

2  17.005 

2  26.86X 

2  36.7x8 

54 

0.X48 

55 

X  27.887 

I  37.743 

X  47.600 

X  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.X51 

56 

X  28.051 

I  37.908 

X  47.764 

X  57.621 

2 

7-477 

2  17.334 

2  27.X9O 

2  37  047 

56 

0.153 

57 

X  28.215 

X  38.072 

X  47.928 

1 57-785 

2 

7.641 

2  17.498 

2  27.354 

2  37.2  XX 

57 

0.X56 

58 

X  28.380 

X  38.236 

X  48.093 

I  57-949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58 

0.159 

59 

X  28.544 

1 38.400 

1 48.257 

X  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162 

Mean 

Solar. 

8^ 
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1 

1  ■ 

■  TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

le'^ 

jyh. 

18" 

19^ 

20^- 

21*^ 

22**' 

23^- 

For 
Seconda 

i 

m 

m     • 

m   8 

m  a 

m  • 

m  8 

m   8 

m   8 

m   s 

• 

8 

i 

o 

2  37.704 

2  47.560 

2  57.417 

3  7-273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

V, 

I 

2  37  868 

2  47.724 

2  57.581 

3  7-437 

3  17.294 

3  27.X50 

3  37-007 

3  46.863 

z 

0.003 

\\ 

2 

2  38.032 

2  47.889 

2  57-745 

3  7602 

3  17.458 

3  27.315 

3  37-171 

3  47.027 

2 

0.005 

^v 

3 

2  38.Z96 

2  48.053 

2  57.909 

3  7-766 

3  17.622 

3  27.479 

3  37-335 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3  7930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

O.OXI 

5 

2  38.525 

2  48.381 

2  58.238 

3  8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  8.259 

3  18.XX5 

3  27.972 

3  37  828 

3  47685 

6 

0.0x6 

7 

2  38.854 

2  48.710 

2  58.566 

3  8.423 

3  18.279 

3  28.136 

3  37  992 

3  47.849 

7 

0.019 

8 

2  39  018 

2  48.874 

2  58.731 

3  8.587 

3  18-444 

3  28.300 

3  38.157 

3  48.0x3 

8 

0.022 

9 

2  39.182 

2  49.039 

2  58.895 

3  8.751 

3  X8.608 

3  28.464 

3  38.32X 

3  48.177 

9 

0.025 

lO 

2  39  346 

2  49.203 

2  59-059 

3  8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

xo 

0.027 

XI 

2  395" 

2  49.367 

2  59.224 

3  9-080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

zz 

0.030 

12 

2  39675 

2  49.531 

2  59.388 

3  9.244 

3  19.10X 

3  28.957 

3  38.814 

3  48.670 

Z2 

0.033 

13 

2  39.839 

2  49  696 

2  59  552 

3  9.409 

3  19.265 

3  29x22 

3  38.978 

3  48.834 

13 

0.036 

14 

2  40.003 

2  49.860 

2  59-716 

3  9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3  9-737 

3  19.594 

3  29.450 

3  39  307 

3  49.163 

15 

0.041 

z6 

2  40.332 

2  50.188 

3  0.045 

3  9901 

3  19.758 

3  29.6x4 

3  39  471 

3  49.327 

z6 

0.044 

17 

2  40.496 

2  50.353 

3  0.209 

3  Z0.066 

3  19  922 

3  29  779 

3  39.635 

3  49  492 

17 

0.047 

i8 

2  40.661 

a  50.517 

3  0.373 

3  10.230 

3  20.086 

3  29  943 

3  39.799 

3  49656 

z8 

0.049 

19 

2  40.825 

2  50.681 

3  0.538 

3  10.394 

3  20.25X 

3  30.107 

3  39.964 

3  49  820 

19 

0.052 

20 

2  40.989 

2  50.846 

3  0.702 

3  10.559 

3  20.4x5 

3  30.271 

3  40.128 

3  49  984 

20 

0.055 

21 

2  41.153 

2  51.0x0 

3  0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

2Z 

0.057 

22 

2  41.318 

2  51.174 

3  1.031 

3  Z0.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3  1.195 

3  11.051 

3  20.908 

3  30.764 

3  40.62 z 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51  503 

3  1 359 

3  ZX.2Z6 

3  2X.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  4Z.810 

2  51.667 

3  ^-523 

3  11.380 

3  2X.236 

3  31  093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51  831 

3  X.688 

3  11.544 

3  2X.40Z 

3  31.257 

3  41.114 

3  50.970 

26 

0.07X 

27 

s  42.139 

2  51.995 

3  1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

0.074 

28 

2  42.303 

2  52.160 

3  2.016 

3  11.873 

3  2X.729 

3  31.586 

3  41.442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3  2.x8i 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3  2.345 

3  Z2.20X 

3  22.058 

3  31.914 

3  41-771 

3  51.627 

30 

0.082 

31 

2  42.796 

2  52.653 

3  2.509 

3  X2.366 

3  22.222 

3  32.078 

3  41-935 

3  51.791 

31 

0.085 

32 

2  42 .960 

2  52.817 

3  2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51  956 

32 

0,088 

33 

2  43.125 

2  52.981 

3  2.838 

3  12.694 

3  22.55X 

3  32.407 

3  42.264 

3  52.120 

33 

0.090 

34 

2  43.289 

2  53  145 

3  3.002 

3  12.858 

3  22.7x5 

3  32.571 

3  42.428 

3  52.284 

34 

0.093 

35 

2  43-453 

2  53.310 

3  3.166 

3  13  023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43.617 

2  53.474 

3  3330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

0.099 

37 

2  43.782 

2  53.638 

3  3  495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

O.XOI 

38 

2  43.946 

2  53  803 

3  3659 

3  13  515 

3  23.372 

3  33  228 

3  43085 

5  52.941 

38 

0.X04 

39 

2  44.110 

2  53.967 

3  3.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

0.107 

40 

2  44.275 

2  54-131 

3  3.988 

3  13.844 

3  23.700 

3  33.557 

3  43413 

3  53  270 

40 

0.1 10 

41 

2  44  439 

2  54  295 

3  4.152 

3  14  008 

3  23.865 

3  33  721 

3  43.578 

3  53  434 

41 

O.XI2 

42 

2  44  603 

2  54.460 

3  4-316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53  598 

42 

O.XI5 

43 

2  44  767 

2  54.624 

3  4.480 

3  14-337 

3  24.X93 

3  34050 

3  43  906 

3  53  763 

43 

O.I  18 

44 

2  44-932 

2  54788 

3  4.645 

3  14-501 

3  24.358 

3  34.2x4 

3  44  071 

3  53.927 

44 

0.120 

45 

2  45  096 

2  54.952 

3  4809 

3  14.665 

3  24.522 

3  34  378 

3  44.235 

3  54091 

45 

O.X23 

46 

2  45.260 

2  55.117 

3  4973 

3  14830 

3  24.686 

3  34.543 

3  44-399 

3  54  256 

46 

O.Z26 

47 

2  45  425 

2  55-281 

3  5-137 

3  14-994 

3  24.850 

3  34  707 

3  44  563 

3  54  420 

47 

O.Z29 

48 

2  45.589 

2  55.445 

3  5.302 

3  15  158 

3  25.015 

3  34.871 

3  44-728 

3  54.584 

48 

0.X3X 

49 

2  45.753 

2  55.610 

3  5.466 

3  15  322 

3  25.179 

3  35035 

3  44-892 

3  54.748 

49 

-  0.134 

50 

2  45  917 

2  55.774 

3  5.630 

3  15487 

3  25.343 

3  35  200 

3  45  056 

3  54.913 

50 

O.X37 

51 

2  46.082 

2  55  938 

3  5-795 

3  15.651 

3  25.508 

3  35.364 

3  45.220 

3  55  077 

51 

0.140 

52 

2  46.246 

2  56.102 

3  5.959 

3  15815 

3  25.672 

3  35.528 

3  45385 

3  55.241 

52 

0.142 

53 

2  46.4x0 

2  56.267 

3  6.123 

3  15980 

3  25  836 

3  35-693 

3  45  549 

3  55.405 

53 

0.145 

54 

2  46.574 

2  56.431 

3  6.287 

3  16.144 

3  26.000 

3  35857 

3  45-713 

3  55  570 

54 

O.X48 

55 

2  46.739 

2  56.595 

3  6.452 

3  16.308 

3  26.165 

3  36.02  X 

3  45.878 

3  55  734 

55 

0.I5I 

56 

2  46.903 

2  56.759 

3  6.6x6 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55  898 

56 

0.153 

57 

2  47.067 

2  56.924 

3  6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

0.156 

58 

2  47.232 

2  57.088 

3  6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0.159 

, 

59 

2  47.396 

2  57252 

3  7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 
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TABLE  IV.— LATITUDE  BY  POLABI8. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 
ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

{less  than  i**  22".o,  subtract  it  from  i'*  22".o; 
between  i**  22°^. o  and  13**  22".o,  subtract  i*»  22".o  from  it; 
greater  than  13**  22"'.o,  subtract  it  from  25*"  22". o; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (below),  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.     The  result  is  the  approximate  latitude  of  the  place. 

Example, — 1899,  October  x,  at  10^  40™  30*.  P.  M.,  mean  solar  time,  in  longitude  29^  east  of  Greenwich, 
suppose  the  true  altitude  of  Polaris  to  be  43^  20':  required  the  latitude  of  the  place. 

h      m      • 
Local  astronomical  mean  time  ..... 

Reduction  from  Table  III,  for  io*»  40™  30"   . 
Greenwich  sidereal  time  of  mean  noon,  October  z,  page  165 
Reduction  from  Table  III,  for  longitude  (=  i*»  56™  east,  or  minus) 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

Subtract  sidereal  time  ..•••• 

Remainder  is  equal  to  hour-angle  of  Polaris 


xo 

+ 

X2 


40 

X 

40 

o 


30 

45 
o 

19 


2^- 

21 

56 

h 

m 

• 

25 

22 

0 

23 

21 

56 

True  altitude  .      + 

Correction  from  Table  IV  (below)      — 

Approximate  latitude 


43 

I 


+    42 


20 

_4 
x6 


TABLE  IV— 1899. 


Hour-Aogle. 


r 


5-^ 


O 

5 
10 

15 

20 

25 
30 

35 

40 

45 
50 

55 
60 


- 1 
I 
I 
I 

-  I 
I 
I 
I 

- 1 
I 

I 
I 

-  I 


13.9 
13.9 
13.8 
13.7 

I3«6 
13.5 
13.3 
13- 1 

12.8 

12.5 
12. 1 
11.7 
11.3 


0.0 
o.x 

O.X 

o.z 

O.I 
0.2 
0.2 
0.3 

0.3 
0.4 
0.4 
0.4 


II.3 

10.9 

10.4 

9.9 

9-4 
8.8 
8.2 
7-5 

6.8 
6.1 

5.4 
4.6 
3.8 


0.4 
0.5 
0.5 
0.5 

0.6 
0.6 
0.7 
0.7 

0.7 
0.7 
0.8 
0.8 


3.8 
3.0 
2.1 
1.2 

0.3 
59.3 
58.3 
57.3 

56.3 
55.2 
54.1 
53.0 
51.9 


0.8 
0.9 
0.9 
0.9 

z.o 

z.o 


-O 
O 

o 
o 

-o 
o 

O 
O 

-o 
o 
o 
o 

-  o 


51.9 
50.7 
49.5 
48.3 

47.1 
45.8 

44-5 
43.2 

41.9 
40.5 
39.2 
37.8 
36.4 


36.4 
35.0 
33.6 
32.1 

30.6 
29.1 
27.6 
26.1 


-0  24.6 
o  23.1 

O    21.6 

o  20.0 
■0  18.4 


.6 


-o 
o 
o 
o 

-o 
o 
o 
o 

-o 

o 

o 

-o 

+  0 


X8.4 
16.9 

15.3 
13.7 

12. 1 

10.5 

8.9 
7.3 

5.7 
4.1 
2.5 
0.9 
0.8 


X.5 

X.6 
X.6 
x.6 

x.6 

x.6, 

x.6' 

1.6  I 

x.6 
x.6  I 
x.6 

1.7  I 


Hour-Angle. 


8^- 


lO*^ 


11" 


o 

5 
10 

X5 
20 
25 
30 
35 
40 
45 
50 
55 
60 


+  0 
o 
o 
o 

+  0 
o 
o 
o 

+  0 
o 
o 
o 

+  0 


0.8 
2.4 
4.0 
5.6 

7.2 

8.8 
10.4 
12.0 

13-6 
15.2 
16.8 
18.3 
19.8 


+  0 
o 
o 
o 

+  0 
o 
o 
o 

+  0 

o 

o 

o 

+  0 


19.8 
21.4 

22.9 

24.5 

26.0 

27-5 
29.0 

30.5 
31.9 

33-3 
34.8 
36.2 
37.6 


+  0  37.6 

o  39'0 
40.3 
41.6 

+  o  42.9 

o  44.2 

o  45.5 

o  46.8 

+  o  48.0 

o  49.2 

o  50.4 

o  51.5 

4-0  52.6 


o 
o 


+  0  52 
o  53 


o 
o 


54 
55 

+  0  56 
57 
58 
59 


o 
o 
o 

+  I 
I 

I 

I 

+ 1 


+ 1 
I 

I 
I 

+ 1 

I 
I 
I 

+ 1 

I 

I 

I 

+  I 


4.2 
5.0 
5.7 
6.4 

7.1 

7.8 
8.4 
8.9 

9-4 

9.9 

10.4 

10.9 

11.4 


0.8 
0.7 
0.7 
0.7 

0.7 
0.6 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 


-I-  I  XI. 

I  II. 

I  12. 

X  12. 

+  I  12, 


+  1  13 
I  13 


I  13 

I  X3 
+  I  13, 


0.4 
0.4 
0.3 
0.3 

0.3 
0.3 
0.9 

O.X  . 

O.X 
ObX 
O.X 

0.0  ' 
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